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The Photometric is a finely engineered, handsomely styled unit with a 
number of good features, not the least of which is an attractively low price. 
For this low price you get an injection molded acrylic refractor, which 
will give a lifetime of use without developing any discoloration. This is im- 
portant. Other features are important too. For example, the over-all 
depth of the unit: less than 4’. And the absence of shadow-forming, 
opaque metal between units. But to get the whole story your best bet is to 
send for our “‘spec”’ sheet which illustrates and describes the Photometric in detail. 


Comes in 4’ and 8’ units. Styrene refractor also available at a still lower price. 
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WAKEFIELD Wakefield Lighting Division—Vermilion, Ohio 


Wakefield Southwest Co.—Oklahoma City, Okla. 


C O R P O R A ¥ I O N Wakefield Lighting Limited—London, Ontario 
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Through outstanding engineering develop- 
ments and modern manufacturing facilities, 
ADVANCE TRANSFORMER COMPANY has 
become the world’s largest manufacturer devoted 
exclusively to the production of quality fluores- 
cent lamp ballasts. These precision built, power 
regulating instruments supply exacting amounts 
of electrical energy for the efficient operation of 
all fluorescent lamps and are aptly called “THE 
HEART OF THE LIGHTING INDUSTRY.”® 


Continuing research and constant new devel- 
opments in both engineering and manufacturing 
divisions have made possible the introduction of 
many new ballasts with exclusive patented fea- 
tures. Thus, ADVANCE provides lighting equip- 
ment manufacturers, designers, architects, en- 
gineers, contractors and other fluorescent lamp 
ballast users the world’s most extensive line of 
fluorescent lamp ballasts. When you use 
ADVANCE, there is a ballast for every specific 
purpose, never a need to compromise. 


ADVANCE Improved SOLID-FIL Ballasts incorporate 
DRIP-FREE UNITIZED CONSTRUCTION, dissipate heat 
faster and offer greater safety. The new ADVANCE 
SOLID-FIL development provides quieter operation 
than other solid fill materials. 


SOUND RATED 


ADVAN - guard equipped 


Kool Koil Fivorescent 
Lamp Ballasts provide up 
to 15% more light out- 
put, operate 15° to 20° 
cooler, increase , ballast 
life 3% to 4 times. 


Ballasts are thermally 
protected to safeguard 
against failure from ex- 


in Canada: Advance Transformer Co. Ltd., 5780 Pare St., Montreal, Quebec. 
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Advance “A” Quiet-Rated 
Ballasts utilize a special 
thermo-pliable compound 
that absorbs the vibra- 
tion of core and coil be- 
fore it becomes sound. 
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First from General Electric (1959)... 
another bright idea that became a better 


lamp for you...Quartzline lamp 


packs more light 
less Space than any other filament lamp 


Listen to the nearsighted Mister Magoo . . .“1959? 


Seems like last week! I volunteered but the authorities Vi, i 


picked seven other Astronauts—and General Electric 
invented the Quartzline lamp. Happy birthday, Quartz- 


line. Tarnation! This confounded pen won't write!” = 
| 
Understandable mistake, Mister Magoo. The 5-inch, | Wy 
500-watt Quartzline is no bigger than a pen. But it’s } 
19% more efficient than a regular lamp, never grows dim, 
and provides better light control than any earlier lamp. 6 a [ss 
Every Quartzline lamp stays almost 100% bright 


throughout its life—because General Electric 
engineering leadership found a way to keep 
tungsten vapor from blackening the glass. G.E 

puts iodine gas in the lamp to catch the partic det 
evaporating from the tungsten filament. Miracu- 
lously, the iodine re-deposits them, over and over \ 


again, on the steadily-bright filament. This heal, 


makes the 5-inch Quartzline last 2000 hours, twice as 


long as a regular bulb-shaped lamp. 
Use Quartzline with the right reflector, and itll xe 
give a precise, powerful, rectangular beam of light 


in one direction—as narrow as 6° or as wide as 100°. 
No elaborate lens system is needed. 


Or take the big-brother model, the 10-inch, 1500-watt 
Quartzline. It’s 50% more efficient throughout its life than 


a standard 1500-watter of comparable voltage. © ura qe 
PICTURES, INC. 


Applications? Stadiums. Airport runways. Building 


facades. Show windows. Inspection or outdoor work Progress Is Our Most Important Product 
areas. Don’t worry about rain and snow. Quartzline . 
resists thermal shock. 


Ask your G-E distributor for more information on , 
Quartzline lamps—small proof of General Electric light- G N A L 
ing leadership! General Electric Co., Large Lamp Dept. 
C-110, Nela Park, Cleveland 12, Ohio. L C T | C 
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Litecontrol Lighting Helps You See 
This 1s an Award-Winner! 


INSTALLATION: Concord-Carlisle High School, Concord, Massachusetts 
ARCHITECT: Worren H. Ashley, Hortford, Conn. 

ELECTRICAL ENGINEER: Fred Dubin Associctes, Hartford, Conn. 
ELECTRICAL CONTRACTOR: Delta Electric Service, Boston, Moss. 
DISTRIBUTOR: General Electric Supply Company, Boston, Massachusetts 
AREA SHOWN: Classroom 


FIXTURES: Litecontrol 44628SL and 4624RS, pendant mounted baffle fixtures, 
on 277 volt operation 


CEILING HEIGHT: Approximotely 10’-6” 


INTENSITY: 50 Footcandiles average in service 


Winner of a citation for the architect from ‘School Executive” These fixtures do a functional job for young eyes at this school 
Magazine, this new, campus type high school is worthy of a and for any school where you specify or install them. 
second look on many counts including the lighting. 
The basic functional fixture design provides every lighting need 
of this modern school intensity at today’s levels, visual 


comfort and economy 
The pendant mounted baffle fixtures feature an open top to LITT CON TIROIL 


increase ceiling illumination and facilitate servicing. This type 
fixture stays cleaner longer and lamps can be changed or cleaned > 
from above. Shielding angle is 45° crosswise. Durable, high ‘Cet tlU2Ca 
quality white enamel provides 89% reflectance 
Litecontrol 4628SL and 4624RS are easy to install, have only KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 


2 parts, no extra parts to assemble. 
36 Pleasant Street, Wotertown 72, Massachusetts 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Ceiling Brightness Control 


By KENNETH C. WELCH 


Dis FROM the start of any knowledge on lighting design and 
interest in brightness engineering, it was known that diffuse lighting was 
best for reading. For years, low-brightness overhead lighting naturally 
decreasing from ceiling to floor has been the engineer’s ideal for this 
task. In striving to achieve it, and still provide suitable levels of light, 
the catch has been ceiling brightnesses too high for comfort, out of 
balance brightness ratios and, where diffuse lighting is from an indirect 
system, either much too little light on the task, or much too bright 
portions of the ceiling, and frequently both. 

For modest budgets, which rule out the ideal luminous ceiling, in- 
direct lighting can be the most feasible method of providing a diffuse 
system. In addition to possible economic advantages, it can have the 
virtue of being truly diffuse, truly uniform, completely without shadow. 
It is akin to the illumination from a clear sky in an open field one 
minute after sunset—an ideal situation for the two-dimensional seeing 
task of reading a printed page at approximately arm’s length. Further, 
for two-dimensional tasks of varying surface characteristics, what could 
be annoying reflected glare is eliminated. A monotonous visual effect, 
sometimes experienced with ideal diffuse lighting and balanced bright- 
nesses, has been avoided in this installation by an interesting and varied 
application of color. Some of the wall surfaces are a soft blue-green, 
others a warm yellow, with background of bookcases and upholstery a 


AvTHuor: Fellow, American Institute of Architects, Consulting Planner and Lighting Engineer, 
Grand Rapids, Mich. Decorative interior design for this installation was by Lila Montgomery 
Welch, Grand Rapids. 


Cantilevered children’s room, annexed to Carnegie Library in Sparta, Mich., is 
built around maple tree landmark. Exterior material of new room is redwood, 
chosen to harmonize with brick of older building. 
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General view of room. Varying shades of blue used in 
geometric color patterns are applied to achieve uniform 


deep wine red. Naturally, other systems may be 
best for other situations: direct light for highlight- 
ing; modeling light for three-dimensional tasks; a 
combination of diffuse and direct for store lighting, 
ete. For the small library room for children shown 
here, the aim was to create maximum quality with 
sufficient quantity of light at minimum cost for 
initial installation and maintenance as well. This 
seemed to call for an indirect system and my story 
is the solution of its one drawback—ceiling bright- 
ness control. 

The room was an addition to the 43-year-old 
Carnegie Library in Sparta, Mich., built to honor 
two Sparta pioneers—my father and my wife’s 
father. Thus, it was a labor of love for us to design 
its architectural, lighting and decorative plan. This 
installation in the small town of our birth, dedi- 
cated to our own families, provided a source of 
deep personal satisfaction as well as an opportunity 
to devise decorative and lighting solutions for a 


specific problem. 
FLUORESCENT LIGHTING 


A lighting level of 38 footeandles (in excess of 
IES recommended practice) is provided by only 
six 8-foot very-high-output 200-watt fluorescent 
lamps. These are used in lighting troughs mounted 
6 feet 9 inches from the floor. This mounting, 
which at first flush sounds very low, is in fact very 
pleasing. The simple design of the troughs, with 
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ceiling brightness. Reflectance of bands ranges from 


86 to 46 fL, with darkest band directly above fixture. 


carefully controlled cutoffs, and especially their 
color, has been arranged to almost disapear into 
the visual environment. Ballasts have been located 
in boxes on the roof. , 

Very-high-output lamps, one might think, would 
never be used in indirect lighting troughs if ceiling 
brightness were to be avoided, and yet they are a 
source having sufficient light output to give the 
desired levels in such a system. Low and uniform 
ceiling brightness has been produced with these 
lamps, nevertheless. 

A system of geometric color patterns applied to 
the ceiling very successfully achieves both uniform 
ceiling brightness and uniform lighting levels 
averaging 36 footeandles. This pattern is in bands 
of a pleasing blue, varying in reflectance value. 
The darkest band, of 68 footlamberts, is directly 
over the fixture, with the other bands ranging from 
a high of 86 footlamberts (white tile) to 46 foot- 
lamberts in the center of the ceiling. This ceiling 
brightness, though well within the comfort range, 
produces 38 footlamberts at the top, down to 11 
footlamberts at table height. The floor varies from 
9 to 20 footlamberts. 

The grey table tops have a reflectance of approxi- 
mately 50 per cent. With about 30 footlamberts on 
the white paper of the reading material, it can be 
seen that the brightness ratio between the task and 
the immediate surround is an ideal 5:1, with the 
brightest object being the task, as it should be for 
best concentration. 
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DAYLIGHTING 


The new room is designed to make a focal point 
of a beautiful soft maple 82 inches in diameter, a 
landmark for generations of children. It is canti- 
levered out from the old building, over the spread- 
ing roots of this maple, and provision is made by 


Bay window, designed to preserve maple tree, is fitted 
with about 50 per cent transmission grey glass to hold 
window brightness down to an average of 150 fL. 


the drainage system to supply these roots with the 
same quantity of natural moisture they have always 
received. Redwood is used for the exterior material 
to harmonize with the mellowed old brick. The tree 
has several bird feeding stations so that youngsters 
within the library may sit at tables adjacent to 
the window and see and feed the birds. 

To control the north skylight through the high 
north windows this design, low- 
transmission grey glass (about 50 per cent trans- 
mission) has been used. This holds the brightness 
of this surface down to an average of 150 foot- 
lamberts, at the same time retaining the pleasing 
psychological effect of the window area. Brightness 
ratio between task and brightest part of the window 
is 5:1; between floor and task it is 3:1. 

The dedication ceremony presenting this new 
room to the children of Sparta was one of the high- 
lights of my year. Science and art have combined 
in its design to a delightful conelusion. Known 
principles of an important two-part lighting for- 
mula involving both quality and quantity have 
proved themselves once again in this stimulating 
yet visually comfortable library room. Introducing 
these happy lighting and decorative effects to a 
room which honors our own families was especially 
satisfying. 


produced by 


WINE RED, PLocnune 985 
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View showing footlambert readings, Lighting level in center of room 34 
inches from floor is 40 fe. Level on surface of table is 33 fe. Plochure 
numbers of blue ceiling bands are 812, 814 and 816. White ceiling band 
has reflectance of 90 per cent. Floor is yellow and grey. 


WALLS AND WOODWORK 
BLUE-CREEN, PLOCKURE*g93 
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Classroom condition to 120 footeandles with teaching Rearrangement of furniture and light 
center highlighted from adjustable spots and floods, flexible to large or small conferences. 


For lecture condition—60 footcandles in center of room Some 40 lighting patterns are available by means of 
for note taking; 250 footeandles on stage. remote control, and flexibility of lighting design. 
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Combination Conference and Training Room 


Bridgeport Brass Company, Personnel Building, Indianapolis, Ind. 
Lighting Designer: Paul E. Kimball, Indianapolis Power and Light. 
Lighting Equipment: Air-handling fluorescent recessed luminaires, 
4 feet by 2 feet, using four 40-watt T12 RS lamps, clear plastic 


low -brightness lens. 


horizontal. 


floodlight, with 3'2-inch opening. 


LIGHTING 
HEATING 


COOLING 


i ITS OWN quiet way, the installation on 
on the opposite page demonstrates one of the most 
exciting things to happen to building interiors in 
this decade. At first glance it looks like an excellent 
but regular lighting installation, and if it were to 
have any special interest it would be its remarkable 
metamorphosis from the garage area (see photo) 
it once was. 

The real story lies in the ceiling. Here is installed 
all of the services needed for the comfort require- 
ments of over 100 people during several hours of 
concentrated training—or a small meeting of ten: 
lighting—of different characteristics and different 
levels for numerous effects and needs; heating and 
both handled through the lumi- 
flexi- 


air-conditioning 


naires; acoustics—publie address system 
bility of room use—all planned into the ceiling. 

Its design stems from a five-man planning con- 
ference of lighting engineer, heating and air con- 
ditioning engineer, ceiling contractor, floor contrac- 
tor and general contractor. 


Starting point of the plan was the lighting, de- 


signed to provide a variety of levels and effects ° 


through a remote push-button switching arrange- 
ment which controls some 40 different illumination 
patterns. This flexibility of lighting arrangements 
provides suitable conditions for a wide variety of 
functions, from small meetings to large training 
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Suspended mounted 8-foot fluorescent luminaires for two 96T12 
warm white lamps with top reflectors, plastic low-brightness lens. 


Suspended mounted 4-foot fluorescent luminaires for four 40-watt 
T12 RS lamps with top reflectors, plastic low-brightness lens. 
Recessed incandescent downlights with adjustable gimbal ring 
for controlling direction of light 0° to 35° from vertical, 0° to 36° 


Recessed incandescent fixed downlights for one PAR 38 or R40 


Multi-Purpose Ceiling 


program classes. Lighting in the center of the 
room can be built up from 60 to 160 fe; fluorescent 
stage lighting can build to 250 fe; general *‘ office’’ 
conditions are designed for 120 fe. 

Accepted criteria for all reflectances, by all five 
planners was the Third Edition, JES Lighting 
Handbook. The generally accepted color was a 64 
per cent RF green, with white (85 per cent RF) 
ceiling and light (20 per cent RF) floor. The result 
is a pleasing ‘‘shade-of-tree’’ effect. 

Having established the lighting plan and system, 
next studied was the problem of air handling, for 
both heating and cooling. In this reconstructed area 
the control of air speed in cubic feet per minute to 
quiet the air conditioning had to be determined. 
The objective here was, of course, minimum draft 
and noise. 

Air handling fixtures provide both heat and air- 
For light control, a low 
brightness plastic has been used for shielding, and 


conditioning, as needed. 


the layout has been planned to take advantage of 
maximum interflectance. 

The photographs belie the complexity of the 
design problems—and the success of the room. 
Every need for numerous types of meetings is 
successfully met by some variety of this one instal- 
lation—from high level executive conferences to 
large civie club gatherings. 
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Can a city mall cure downtown doldrums? 
Miami Beach believed it could and 
built this beautiful eight-block long 


tourist attraction to prove it. 


City Mall— 


-key to downtown Miami 


: AMERICAN metropolis, suffering from 
the decade-long exodus to the suburbs has begun 
to fight back for economic and cultural survival. 
President Kennedy's recent proposal for a cabinet- 
level Department of Urban Affairs gives national 
prominence to the urban renewal programs which 
have been burgeoning at the local level for the 
past few years. These downtown revitalization 
projects have done much to lure business back to 
the metropolitan centers. 

One of the techniques applied for downtown 
revival has been the construction of a city mall 
a pedestrian oasis offering both scenic and shopping 
attractions. Famous Lincoln Road in Miami Beach, 
long renowned for its elegant shops, suffered a 
drastic decline in business following the area’s 
post-war boom of ‘‘fabulous’’ hotels. These self- 
contained cities within cities, offering the tourist 
complete shopping facilities at his door, made down- 
town excursions infrequent. To compete with these 
modern hotel shopping facilities, the Lincoln Road 
Progress Association spearheaded the construction 
of a beautiful tourist attraction in the center of 
the city—an eight-block long promenade with lush 
tropical foliage, pools, fountains and exhibit areas 
which extends through all but the two end blocks 
of the shopping area. 

Each of the eight blocks, designed by Morris 
Lapidus, has its own distinctive architectural de- 
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sign, but all are coordinated through the repetition 
of similar design elements. The lighting, planned 
to blanket the area, plays a substantial role in 
achieving nighttime unification of the mall. By 
applying a stage lighting technique, which places 
the greatest concentration of illumination in the 
central area and allows the light to bleed off at the 
sides, lighting consultant Abe Feder has drawn 
attention to the mall area and effectively separated 
it from the surrounding city. 


General Lighting 


Over-all objective of the mall lighting was to 
create a blanket of light, rising as high as possible, 
to produce a three-dimensional unity within the 
area and provide the security of daylight. Lighting 
accents on plants, fountains and shelters (exhibit 
areas) were planned to reinforce the architectural 
motifs. 

Since Miami is located in the hurricane belt, 
maximum permissible pole height for mounting the 
general lighting units was 60 feet. Eleven tapered 
aluminum poles, arranged on approximately 250- 
foot centers down the center of the mall, are used 
as standards for the general lighting. Three of the 
poles are equipped with six luminaires each and 
eight poles with four luminaires. The luminaire is 
an R8O 1000-watt mereury lamp with its own built- 
in metal reflector housed in a specular Alzak alumi- 
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Beach revival? 


num reflector. The lamp projects a controlled beam 
of light with an initial output of 53,500 lumens. 
Comparatively little of this output is lost during 
lamp life. The specially designed reflector permits 
further control and intensification of the beam and 
reduces the amount of spill light. 

This general lighting is designed for both illumi- 
nation and dramatic impact. Light is aimed to 
accent the tops of trees so that the height of the 
blanket of illumination is always emphasized. A 
typical dramatic effect is achieved by targetting a 
beam of light through a tall palm tree and onto 
a bed of white flowers below. One interesting eco- 
nomic sidelight of this high-level general illumina- 
tion system is that it requires considerably less 
power than the lower-level lower-mounted standard 
street lighting system which it replaced. 


Shelters 


Nine low concrete forms, called shelters, con- 
structed to supply exhibit space on the mall are 
open structures, separated from the exterior only 
by their roofs. The lighting used in these areas had 
to blend with the color of the general mercury 
illumination and at the same time provide good 
color rendition for display materials. Natural 
fluorescent lamps which appear cool to the eye but 
have color rendering properties similar to those of 
warm white deluxe fluorescent are used in six of 


Four underwater spots are aimed at underside of shelter 
shelf (above) so light washes down along white sides. 
Indirect fluorescent troffers (below), mounted like rungs 
between shelter columns, form part of architectural design. 
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the shelters. Extra-high-output lamps of three-, 
four-, six- and eight-foot lengths are housed in 
extruded aluminum indirect reflector troffers, 
mounted from the wall like spokes as part of the 
architectural design. The light produced bathes the 
ceilings of the shelters and washes down into the 
exhibit area. Color contrast of the white fluorescent 
light within the shelters and the greenish mercury 
light on the roofs is particularly striking. 

Two shelters sereened from outside view by lush 
plantings are lighted with incandescent units. One 
uses cone-shaped, wall-mounted fixtures; the other, 
ceiling mounted downlights with perforated metal 
shades which create interesting light patterns on 
the ceiling. 

The ninth shelter has nine R60 400-watt mereury 
units in special reflector housings, mounted in 
groups of three in three ‘‘ pots’’ on the floor. Light 
directed at the ceiling bounces back into the display 
area in dramatic bursts. Tinted hexagonal cell 
louvers shield these units to minimize glare. 


Water Forms 

Ten different water forms scattered throughout 
the length of the eight-block mall—two jet foun- 
tains, two mushroom fountains, a waterfall, weir 
and a double column of water which shoots into the 
air—are particular tourist highlights. All are 
lighted with PAR64 incandescent underwater fix- 
tures with special horizontal and vertical adjust- 
ments for targetting, and colored Plexiglas filters. 
After the units were targetted on location they were 
locked into place and are easily relamped. 
Although budget limitations prevented the use of 
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Cascade of water running through 
a rock garden is highlighted from 
PAR64 incandescent underwater 
fixtures set within each shelf. This 
is one of ten water forms on the 
mall, each of which is lighted with 
one of three color tints—blue, blue- 
green or orange, 


dimming facilities for the underwater lighting, 
color was used with great success. One of three 
color tints—blue, blue-green or orange—is used on 
each of the water forms, providing contrast in color 


as well as architectural form. 


Lawn Display Area 

A raised 60- by 20-foot oval in the center of the 
mall was planned as a site for shows and large 
exhibits. Its lighting is from two 30-foot aluminum 
poles, one on each narrow end of the oval, with 
eight PAR64 units mounted within two aluminum 
rings on each pole. These units can be aimed at the 
raised oval or at an adjacent bandstand area for 
effective spotlighting. Provisions have been made 
for the use of color filters to intensify the stage 
lighting effect. 

Thirteen flagpoles at each end of the mall are 
lighted by grade-mounted PAR56 300-watt ball- 
shaped weatherproof units. Standard grade-mount- 
ed PAR38 mereury units scattered throughout the 
mall provide undertree lighting to emphasize the 
beautiful tropical foliage. 

The visual effect of the illumination design 
cascading colored waters, high-mounted lighting 
playing on the tree tops and flower beds, the blend 
of interior and exterior lighting which turns the 
shelters into dark silhouettes—is a dramatie addi- 
tion to the nighttime appearance of the mall. The 
entire project, constructed in three months within 
the original $600,000 bond issue, is expected to 
provide a tremendous lift for downtown Miami 
Beach business. However, the final test of its 
effectiveness will be the year-end ledger balancing. 
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Designing for a Low-Budget School 
By ALFRED A. BINDER ; 
GERARD J. OAKLEY ; 
‘lies SCHOOL budgets, a bigger bug-a-boo A successful solution to multi-purpose lighting b ™ 
sei every year, have led to the design of rooms to serve for multi-purpose schools has been achieved Z 
" as many purposes as possible. Gymnasiums are not by this team of illuminating engineer and r 
just for sports, and the odd school dance, any more. architect. All classrooms meet IES recom- A 
They are quite frequently multi-purpose areas mendation, while keeping within a modest x 
serving also as auditoriums, study halls, ballrooms, budget. Gym lighting turns this room into a 
and adult lecture halls. serviceable area for at least eight other uses. 


All this has greatly altered the approach to light- 
ing design. This too must be multi-purpose, while 
bearing in mind that the architect’s creation must 
dictate the pattern. Correct illumination enhances 
the architecture and does not itself command the 


gymnasium were especially satisfying. One room 


was designed to be, variously, gymnasium, audi- 
torium, study hall, practice basketball court, exhi- 
bition basketball court, wrestling and boxing area, 


: spotlight. j 
St. Francis of Assisi School in Ridgefield Park, 
and P.T.A. also occasionally use the room for pro- 
= New Jersey afforded us an excellent opportunity to 
Ags An this low. cessionals and fashion shows. 
apply these convictions. . areas 0 us low-DdDudage . 
rhe room is 68 feet by 80 feet, with three 
elementary parochial school were interesting, and 
igs ‘ oe8 laminated arches 20 feet on center, and rising from 
all are in accordance with newest [ES recommenda- on 
‘ wire F ogc a height of 20 feet at the sides to 24 feet in the 
tions (IES Lighting Handbook, Third Edition). 
: center for a 165-degree peak. The architect had 
The architectural and lighting solutions for the 
ait provided a design perfectly adaptable to the flexible 
f N. Y., Mr. Oakley, architect for the building, is from Bergenfield, spot lamps needed for multiple purpose use and 
N. J. Color consultant and interior decorator was Mrs. Betty Gavin, 3 a 
Elizabeth, N. J.; mechanical engineers were F. C. Meyer Associates, illumination. It might be interesting to note that m 
Rochelle Park, N. J.; fixture des « by American Lighting 66 ° 
ee ee ee this ‘‘hall’’ is one of the first installations to feature ee 
View of gymnasium ceiling. Note extra-high-output ee 
fluorescent units recessed at edges of canopy and ' 


300-watt downlights in center. This lighting 
combined with baffled downlights distributed 
throughout the rest of the ceiling can accommodate 
a variety of activities from boxing matches to 
dances and theatrical presentations, 
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extra-high-output (1500-ma) fluorescent lighting 
for gym use. With this new source, we have been 
able to provide the quantity of light required at 
a relatively low operational cost. 

The hall is a highly finished space of maple gym 
floor, vinyl plastic wainscots, acoustical wall treat- 
ments and surfaces, and exposed laminated red- 
wood arches with a finished ceiling of fire-resistant 
acoustical tile which affords a two-hour additional 
fire protection to the wood roof deck. The center 
portion of the ceiling is suspended to create cove 
lighting and accommodates 100 per cent smoke 
ventilation apparatus also. The Parish Hall accom- 
modates up to 800 people as an auditorium, 600 
people at social affairs, and 450 at dinners or 
breakfasts. The hall is also air conditioned by two 
20-ton units which can be flexibly zoned to cool 
other areas of the building or operate separately 
for economy. 

The end of the hall contains an oak-panelled 
stage and proscenium wall which features a 20-foot 
by 60-foot stage, furnished with stage draperies and 
a practical dimmer and lighting installation. When 
used as a gym, the hall contains a standard high 
school contest court, two cross practice courts with 
facilities for volleyball and minor athletic activities 
for the lower grades. 

The rear wall has corrugated perforated metal 
baffles finished in a pastel blue. It serves two pur- 
poses—acoustics and decoration. On the left are 
three interesting setback steps spaced equally apart. 
These take the place of structural columns, are 
good for chair storage and add a dimension to the 
room. The lower sections of the right and left walls 
are covered with a beige vinyl composition board. 
the upper section with pastel painted exposed 
cinder blocks. 

An analysis of the various uses led to the fol- 
lowing required illumination levels: 


Ballroom, meeting room, theatre: 5-25 fe. 
Gymnasium and _ practice basketball court: 
25-50 fe. 

e Study hall and practice exhibition basketball 
eourt: 50-100 fe. 

e Boxing, wrestling area, and runway for fashion 
shows, localized or focal lighting: 100-150 fe. 

e Processional-loealized lighting: 75 fe. 


e Emergency lighting. 


Footeandle levels were only the first step, of 
course. Brightness ratios, other aspects of quality, 
control and esthetics were also planned into the 
design. Finally, since a gymnasium is subject to 
hard use, durable luminaires, structure and fur- 
nishings had to be considered. 

Budget for the lighting was very low (approxi- 
mately $7500) but even so, it was decided that al- 
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most half of it would be allocated to the Parish Hall. 

For pleasing appearance, recessed lighting seemed 
advisable. Fire underwriters’ specifications per- 
mitted only a 12-inch square opening for every 10 
square feet. By study and caleulation, a center 
canopy was proposed to house the major luminous 
units. In collaboration with the architect, a 16-foot 
wide canopy was developed to run the length of 
the room. This canopy permitted the installation 
of two exhaust fans hidden above the canopy to 
circulate air and remove smoke. The baskets. were 
also recessed into this canopy. Twelve luminaires 
were developed to be recessed (20 feet on center) 
at the extreme edges of the canopy. Reflectors in 
the luminaire were designed to distribute the light 
uniformly across the entire playing court. Each 
luminaire contained two cool white 1500-ma 15,000- 
lumen lamps and one 7500-lumen lamp. These units 
were shielded by 45-degree by 45-degree louvers 
internally hinged and with double safety latches 
to prevent up or down motion. Tests were per- 
formed for safety and impact resistance to basket- 
balls. Since the canopy cove edge and the roof left 
only a six-inch opening for the cove, the cove lights 
were designed on top of the luminaire with the 
ballast remote inside the fixtures. The cove lights 
are cool white deluxe and are dimmer controlled. 
The installation was simplified with the use of 
special snap set levelers. These locked the fixture 
into place, locked the fixture perimeter tiles and 
leveled the fixture and ceiling. Thus far, the above 
gave us a flexibility of 2 to 5 footeandles, 25, 50 
and 75 footeandles. 

Fourteen 300-watt déep Alzak fixtures with a 
514-inch aperture were placed 12 feet on center in 
the 16- by 72-foot canopy. These were set in two 
rows down the entire length, four fixtures per bay. 
Every other row (a total of eight) was put on an 
emergency circuit, to be used in case of power 
failure. These fixtures, in combination with the 
other six, would provide lighting for processionals. 
By circuiting the correct units, a boxing or 
wrestling ring could be illuminated. Provision was 
made for four 1000-watt additional fixtures to be 
plugged into a twist lock receptacle for corner 
illumination. 

Twenty-eight baffled downlights with 150-watt 
R40 lamps were distributed in the ceiling of the 
gymnasium. These units have a small aperture and 
very low surface brightness. Three downlights with 
acid etched, tempered lenses were placed, one to 
each structural step, on the left. A three-way 
switch at each end of the room provided a bright 
passage in darkness and interesting detail in a 
dimmed room. The stage lighting is adjustable to 
three different sets at one time, with variations of 
from 2 to 270 footeandles in each set with indi- 
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vidual spotlighting. The auditorium or gymnasium 
was colorful, exciting and even enchanting, with 
levels of 1 to 100 footeandles available from the 
flick of a switch. Forty-five degree cutoff of all 
sources provided maximum comfort. 

Although the most interesting installation to 
design was this multiple-purpose auditorium- 
gymnasium-school room, attention is called to the 
classrooms because their illumination meets and 
exceeds the standards set by the Illuminating 
Engineering Society, all within a very modest 
budget. Although the classrooms were originally 
budgeted for 50 footeandles, a newly developed 
luminaire produced 100 footcandles at no increase 
in cost. This fixture is completely enveloped by 
plastic, has a prismatic lens bottom with translu- 
cent sides. By the use of a reverse reflector 
developed for the installation at the Guggenheim 
Museum, an optical train is created. This diffuses 
the lamp image over the clear lens and projects 
more light than many open channels. Its brightness 
ratios conform to IES recommendations and plots 
of the footlamberts crosswise and lengthwise meet 
the scissors curve. These luminaires are mounted 
three rows per room ten feet on center vertical to 
the pupils for more comfort. Each row is controlled 
by a switch. The independent switching permits 
more uniform levels on bright days and as light 
fades during the day the farthest row from the 
window ean blend with the daylight. Each class- 
room is equipped with a closed circuit television set. 

Our only regret for the installation in the elass- 
rooms is for an additional row of luminaires we 
would like to have mounted horizontally over the 
blackboard. Such units, had they been used, would 
have been directed at the board and the source 
completely shielded from the viewer. The vertical 


Classroom lighting levels of 100 footcandles at 
desk level are achieved within recommended 
brightness ratios and the limitations of the scissors 
eurve through the use of a reverse reflector in 
the completely plastic-enclosed luminaires. 


footeandles on the blackboard would then equal the 
level of illumination at desk level. Again, the 
gallery units developed for the Guggenheim Mu- 
seum would serve, and automatic switching preset 
at desired levels would permit more accurate con- 
trol of lighting levels. It is unfortunate that the 
budget did not permit this blackboard lighting. 
Perhaps some day it will be more readily appre- 
ciated that stretching the illumination budget just 
a trifle might increase the ability to absorb more 
knowledge—through lighting. 

Despite this lack, the modest budget went a long 
way. In addition to the Parish Hall and individual 
classrooms described, the lighting design included, 
within the total lighting budget : 


e Decorative lobby with a curving mosaic mural 
wall washed by a recessed ceiling cove, 

e Lighted trophy cases, 

e Lavatories skylighted above a lumious ceiling 
providing a choice of either daylighting or fluores- 
cent lighting, 

e Kitchen lighting which compares favorably 
with the best commercial kitchens, 

e Corridors lighted to the proper ratio of room 
to hall, 

e Shower rooms illuminated to 50 footcandles, 

e All areas coordinated both as to lighting levels 
and decorative appearance. 


Of additional importance is the lack of an ‘‘insti- 
tutional’’ appearance in this school. We are con- 
vinced that illumination which has been planned 
by competent illuminating engineers, and planned 
as diligently as the architecture, can be the perfect 
adjunct to teaching ; sharpening the senses, alerting 
the individual, and preventing fatigue of both 
teacher and pupil. 
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TYPICAL high quality lighting 
conditions, such as those in final 
inspection area, are provided by 
rows of fixtures aimed to direct 
light onto all surfaces of cars. 
Levels of 300 footeandles are 
achieved here with rows of 
4-lamp 8-foot, extra-high-output 
units, 2 feet wide and approxi- 
mately 6'2 inches deep including 
ballast 
plastic shielding in stainless steel 
removed for 


enclosure. Translucent 


frames is easily 
relamping, 


QUALITY 


Motor Division’s new ‘‘Special”’ 
is aptly named. It is running through an assembly 
line for special inspection of its special workman- 
ship. Assuring the effectiveness of this inspection 
is special lighting—high level and high quality 
applied for critical seeing tasks. Levels up to 450 
footcandles have been uniquely controlled to put 
plenty of light where it is most needed for quick 


detection of any defects in workmanship. 


FOR noncritical seeing tasks of 
mechanical quality check and ad- 
justment, lighting is designed for 
100 footeandles. Note shielded 
units installed on both sides of 
pit for underbody inspection. In- 
dustrial fixtures visible at top of 
photo are from lighting system 
of the old press plant. 


Lighting 
Workmanship 


Superimposed over the old lighting in a con- 
verted press plant, the new illumination system 
has been designed to be easily rearranged to ae- 
comodate further changes in the assembly line 
operation. Note from the pictures on these pages 
the interesting inspection techniques which have 
been worked out by the lighting designers. 

Photos and data are courtesy of Electrified 
Industry and Buick Motor Division. 
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IN SECTION of assembly line where body conveyor goes 
up and over inspector (photo above), there are 200 
footeandles directed on the underside, of car bodies. 
Note fixtures in foreground tilted at 45-degree angles. 


IN-FLOOR lighting (phoio at right) providing 100 foot- 
eandles for underbody inspection is from shallow 
(4'4-inch deep) fixtures which were installed without 
cutting inte floor. Note how floor slopes to fixture tops. 
Good diffusion is obtained from '.-inch plastic shields; 


ballasts are remotely located on walls or columns. 


BODIES entering assembly plant (photo below) are 
inspected under levels which range from 450 footcandles 
on body tops to 250 footeandles on floor. Fixtures are 
suspended from and powered by trolley busway which 
permits easy rearrangement. In some areas, 2-lamp units 


are used. 


is cost is so often the determining 
factor in school lighting, the need for finding the 
most economical system for delivering quality, 
high-level lighting to the classroom is one of the 
most important aspects of this area of application 
engineering. School lighting designers, perhaps 
more than any other lighting practitioners, must 
be prepared to apply the economic advantages of 
the latest developments in lighting technology. 

An interesting experiment for assessing the 
merits of two kinds of classroom lighting was 
conducted at the Lancaster, N. Y. High School this 
year. One classroom, selected as a lighting test 
laboratory, was used to compare the effectiveness of 
an illumination system using two rows of 800-ma 
semi-indirect fixtures with one using three rows of 
425-ma direct-indirect units. 

To ensure controlled test conditions, the 800-ma 
units were positioned in an existing 425-ma installa- 
tion (mounting height, 8 feet, 4 inches) and all 
fixtures washed and equipped with new lamps. 
Observations indicated that the systems were 
equally effective in producing quality lighting— 
good diffusion and a minimum of glare. The high- 
output system, however, produced an average of 
10 per cent higher illumination (see drawing). 
Economie comparisons (see table) also favored the 
800-ma system. It consumed 11 per cent less power, 
had a 27 per cent lower equipment cost and 
similarly lower installation and maintenance costs. 

Although lighting designer Harry Sandusky, 
Sylvania Lighting Products, Buffalo, N. Y., whose 
1961 ALC entry this test installation was, declines 
to draw conclusions from the comparison, it does 
seem that one of the answers to achieving econom- 
ical recommended school lighting practice might lie 
in the use of high-output lamps in the most efficient 
modern equipment. 
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Photo showing three rows of 425-ma equipment in use. 
The 800-ma fixtures (second and fourth rows) are off 
in this view. Although light-surfaced desks, walls and 
floor contribute to the quality of the lighting, the black 
chalk boards do not conform to IES rec dations. 


EXPERIMENT 
in School Lighting 


| 


aq 75 
eq FC 
4 34k 


BULLETINGOARD 

— 425 -ma DIRECT-INDIRECT ma DIRECT 
Footeandle readings with 425- and 800-ma_ systems. 


Comparison of Classroom Lighting Systems 


3 ROWS, 425-MA 2 ROWS, 800-MA 
DIRECT-INDIRECT SEMI-INDIRECT 


No. of Units is 6 
Load [including 

ballast loss) 1656 watts 1500 watts 
Lamp F40T12/CW/RS F96TI2/CW/HO 
Lamp Lumens 2900 8700 
Total Lumens 104,400 104,400 
No. of Sockets 72 24 
Equipment Cost $428.58 $313.86 
Room Index E E 
Cc. U. 56 56 
Area 24 x 28 feet = 672 square feet 
Ceiling Height 9 feet, 2 inches 
Footcandles 60 60 
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Progress in Static Converters for 
High-Frequency Fluorescent Lighting 


the illumination for the in- 
terior of a building is becoming increasingly com- 
plex. A lighting engineer must be familiar not only 
with light sources and quantity of illumination 
required for the performance of various visual 
tasks, but he must also be able to deal with the 
problems of direct and reflected glare in order to 
increase worker efficiency, production, and comfort. 
He must be able to understand the problems of in- 
tegrating the lighting system with other services 
provided within the building and be familiar with 
various electrical distribution systems which may 
affect economy or efficiency of the lighting system. 
Numerous articles and papers have been pre- 
sented covering the advances in light sources, light- 
ing levels, visual comfort, and more recently, the 
combination of lighting and other building services. 
To some extent, the lighting engineer has been ex- 
posed to economic comparisons of lighting systems 
operating from different voltage distribution sys- 
tems. In addition to the economies of various dis- 
tribution voltages, the advantages of changing the 
frequency of the distribution system must be con- 
sidered. The possibilities of high-frequency distri- 
bution systems using static inverters as the power 
source was initiated two years ago with the devel- 
opment of a 114-kw transistorized high-frequency 
converter. The purpose of this paper is to continue 
the discussion of static inverters, not only from the 
standpoint of changes in equipment design, but to 
report on field installations now in existence. 


Converter Design 


An earlier paper' discussed the initial designs 
for transistorized high-frequency power sources. 
This first practical converter was rated at 142 kw 
output, at 1500 cycles. It provided sufficient power 
to operate thirty-two 40-watt rapid-start lamps. A 
pair of lamps was ballasted by a 1500-cycle ballast 
much smaller and lighter than its 60-cycle counter- 
part, and having only 25 per cent of the losses of a 
conventional ballast. This converter was designed 
primarily for surface mounting. It had heat radiat- 


A paper presented at the National Technical Conference of the Illu- 
minating Engineering Society, September 11-16, 1960, Pittsburgh, 
Pa. AvTHor: Westinghouse Electric Corp., Lighting Division, 
Cleveland, Ohio. 
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ing fins on two sides and was contained in a physi- 
cal package approximately 20 inches long and 6 
inches square. This type of converter has success- 
fully operated an office lighting installation for 
more than two years. 

The success of this converter was due to a unique 
cireuit design using transistors operating in series. 
Series operation of transistors in this manner and 
the control of such a large block of power had never 
before been attempted. As more and more labora- 
tory experience was gained with this type of tran- 
sistor operation, it soon became apparent that 
transistors would have to be perfectly matched in 
order to assure equal voltage distribution between 
transistors. This matching problem was complex 
and time consuming and resulted in relatively ex- 
pensive converters. It was decided that a more 
practical converter could be developed by using a 
cireuit which would force proper sharing of the 
voltage among the transistors. Extensive tests re- 
sulted in the development of the 3-kw bridge-type 
converter.” 

The 3-kw bridge converter has the same input 
characteristics as its predecessor, the 114-kw unit, 
that is, 3-phase, 4-wire, 208-volt, 60-cycle input. Its 
output is again similar — single-phase, 1500-cycle, 
but now with a power handling capability of 3 
kilowatts. The unit rectifies the incoming 3-phase, 
a-c power to d-c. This d-c is then pulsed or switched 
at a rate of 1500 cycles per second by the tran- 
sistor network, and the resultant single-phase, 300- 
volt rms square wave of voltage is transmitted at 


609s TO 1500% FREQUENCY CHANGER 


—— 


Figure 1. Block diagram of 3-kw transistorized high- 
frequency converter. 


Progress in Static Converters—Johnson 


Ny 

as 

a 3¢ To 0c pe D LoaD 

208V AC RECT FIL 

60~ 

300Vrms 

' 

- 

: 


DC TO 1500 Ys INVERTER 
OUTPUT TRANS 


ourpuT | 
OSCILLATOR TRANS 
1s00% PRIMARY 
4 TRANS POWER 
BRIDGE OUTPUT 
OSCILLATOR TRANS 
PRIMARY. PowER LOAD 
TRANS 
300V rms 
4 TRANS Power 1500 ~ 
POwTR! ourpuT 
OSCILLATOR TRANS 7 
1500 9s PRIMARY POWER 
TRANS }— 
SECONDARY 
OUTPUT 
OSCILLATOR Trans 
1500%/s PRIMARY 
TTRANS POWER 
POWER! OuTPUT 
OSCILLATOR| [~~ | 
500% PRIMARY | 


Figure 2. Block diagram of the 3-kw converter showing 
relation of output transformer to five transistor bridge 
networks, base drive circuit and output to the load. 


1500 eyeles to the load. The load consists of fluo- 
rescent lamps and their associated bailasting equip- 
ment. The lamps may be any of the standard flu- 
orescent lamps available today, but the ballasts are 
specially designed to operate at 1500 cycles. These 
ballasts are identical in operation with their 60- 
cycle counterparts except for the inclusion of a 
filter network which has the correct cosine im- 
pedance variation that allows only fundamental 
current to flow into the ballast from the square 
wave voltage source. The major circuit change in 
this converter is the use of five bridge-type tran- 
sistor circuits connected in series. The voltage on 
each transistor is essentially indevendent of the 


by 6 inches. 


transformer. 


Figure 3 (left). Front of 3-kw con- 
verter showmg aluminum heat radi- 
ating fins. Physical dimensions are 
approximately 18 inches by 24 inches 


Figure 4 (right). Back of 3-kw con- 
verter showing that portion of converter 
which recesses into cabinet, Extensive 
use is made of printed circuits. Black 
box in center of unit is the output 
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voltage on any other transistor ; therefore, no costly 
matching procedures are required. The output of 


each of the five bridges is transformer coupled to a 


common output winding which serves as the load 
power source. It is not the purpose of this paper . 


to go into detailed electrical design and circuit 
techniques as this will be done later in a paper on 
theory and circuit. analysis. 


Physically, this 3-kw unit is approximately 18 
inches wide, 24 inches high, and about 6 inches 
deep. This unit is designed for mounting within an 
enclosure, and has its heat radiating fins all on one 


side, which should be exposed to the free passage of 
air. The unit is protected on the input side by a 
3-pole, 60-cyele breaker, which also serves as a dis- 
connect for servicing. No output protection is re- 
quired other than individual fusing of the high- 


frequency ballasts. 


Installations 


The first installation of a 3-kw converter was 
made at the Cleveland Engineering and Scientific 
Center in September, 1959. This unit has been in 
constant use since that time and is operating stand- 
ard 40-watt rapid-start lamps at 1500 eycles in 
recessed two- by four-foot luminaires. The con- 
verter and its lighting load are controlled by a 


standard 24-volt low voltage control system. A low 


voltage control system was used in this installation 
due to the multiple control points required. A see- 
ond converter installation was installed in January, 
1960, in a Cleveland electrical distributor’s ware- 
house. In this installation the luminaires were sur- 
face-mounted, and again, used standard 40-watt 
rapid-start lamps. Control of this installation is by 
a 60-cyele, 120-volt circuit using a standard switch. 
Both of these installations are in constant daily op- 
eration, and no special precautions are taken in 


turning these lighting systems on and off. 
At the writing of this paper, a third installation 
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Figure 5. Specially designed test apparatus which is 
used to check transistor characteristics prior to assembly 
in 3-kw converters. 


of 3-kw high-frequency converters is being made 
at Hamilton City Hall in Hamilton, Ont. This is 
the largest high-frequency fluorescent lighting in- 
stallation in the world today. It consists of ap- 
proximately 150 3-kw converters operating roughly 
9600 standard 40-watt, rapid-start lamps. 

The general lighting on all eight floors of Ham- 
ilton City Hall is provided by high-frequency flu- 
orescent lighting. Each of the floors in the build- 
ing has an electrical equipment room where the 
converters serving that floor are rack mounted. 
Each converter is protected by a 60-cycle breaker 
and is individually mounted in a perforated metal 
cabinet. Should a converter ever fail, it is merely 


necessary to open the input breaker, remove four 


serews from the converter housing, lift the con- 
verter out of its box, disconnect four input termi- 
nals and two output terminals, reconnect a spare 


Figure 7. Final test of completed 3-kw converter includes 
electrical characteristic check in addition to operating 
a full lamp load of sixty-four 40-watt rapid-start lamps. 


converter, remount in the cabinet, and close the in- 
put breaker. This may be accomplished in a matter 
of minutes with a minimum of downtime for any 
small portion of the lighting system, and in turn, 
permits complete freedom of operation to check and 
trouble-shoot the failed converter. This not only 
insures lighting system reliability, but materially 
reduces any capital investment in stand-by conver- 
sion equipment. 

Various segments of the lighting system on any 
floor may be turned on and off by means of wall 
switches operating 120-volt control relays. This 
multiple switching permits the operation of only a 
portion of the lighting system required for after- 
hour work or weekends, and does not necessitate 
turning on a large bulk power source merely to op- 
erate a few lights. The basic lighting system is a 
luminous ceiling with lamps mounted above the 
plastic between two parallel raceways. The high- 
frequency ballasts are mounted within the race- 
ways and are accessible simply by removing snap- 
on raceway covers. A unique feature of this high- 
frequency lighting installation is the automatic 
switchover to auxiliary generators in the event of 
main power failure. Certain key converters are 
wired so that in the event of a power failure, an 
automatic switching device throws these converters 
onto an emergency diesel-driven generating set. 

The use of high-frequency fluorescent lighting in 
this building was the result of a number of factors. 


Figure 6. View of 3-kw converter assembly line showing 
units in various stages of assembly for the Hamilton 
City Hall installation. 
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Figure 8. Components of a conventional 60-cycle ballast 
(at left) and 1500-cycle components (at right). The 
1500-cycle ballast utilizes pressed ferrite cores in place 
of stacked iron laminations, and coils are wound on 
nylon spools rather than layer wound on paper tubes. 


While it was well known that fluorescent lamps 
increase in light output with high-frequency oper- 
ation, and that high-frequency ballasts are lighter 
in weight and far more efficient than 60-cycle 
ballasts, there were other factors to consider. The 
size of the building, both in height and in area 
seemed to preclude the possibility of generating 
high frequency in bulk quantities at a single loca- 
tion. Furthermore, the transportation of bulk high- 
frequency power did not seem desirable from the 
standpoint of increased line losses and other pos- 
sible distribution problems. System reliability was 
essential, but it could not be achieved at the ex- 
pense of large investments in stand-by equipment 
for bulk-type generators. 

These problems were all solved by the compact 
3-kw transistorized converter. This permitted con- 
version equipment to be mounted on each floor 
thereby minimizing bulk distribution problems, as 
well as branch circuit transmission losses. The use 
of the smaller converter package individually serv- 
ing its associated lighting load also minimized the 
investment in stand-by equipment required to in- 
sure system continuity. High-frequency lamp oper- 
ation required approximately 10 per cent fewer 
lamps and ballasts than would have been required 
for an equal illumination level with a 60-ceycle 
system. Furthermore, the increased light output 
per lamp plus reduced ballast watts loss resulted 
in approximately 20 per cent less installed lighting 
load (in kw) for the high-frequency system than 
would have been required by a conventional 60- 
eyele system. This reduced kw of lighting load in 
the working areas also meant reduced wiring costs 
and fewer branch cireuits. In addition, a 20 per 
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cent reduction in lighting load meant a 20 per cent 
reduction in air conditioning tonnage required 
to compensate for the heat generated by the light- 
ing load. In a building the size of Hamilton City 
Hall, a 20 per cent reduction in air conditioning 
requirements was considerable. 

Not only are newer, more efficient, and higher- 
output lamps being developed almost daily, but 
coming along with them are advancements in the 
technique of operating and controlling these lamps. 
The transistorized frequency converter of today is 
constantly reaping the benefits of advancements 
in the semi-conductor field, and new materials engi- 
neering field. As we continue to accept the need 
for higher illumination levels and to reap the bene- 
fits of having these increased lighting levels, we 
must continue to strive to improve our lighting 
systems both from the standpoint of initial cost 
and operating cost. High frequency operation of 
fluorescent lamps, once considered a lighting ecuri- 
osity, now seems well on the way to becoming an 
accepted tool in the hands of an experienced light- 
ing engineer. 

The author gratefuly acknowledges the valuable 
contributions of Messrs. C. H. Burns, J. W. Wigert 
and J. L. Winpisinger to the work reported here. 
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DISCUSSION 


G. A. Mevers:* Mr. Johnson’s very interesting paper is a 
good example of how semi-conductor devices are moving 
from the laboratory into the field. There they must be 
judged on their own merits in competition with more con- 
ventional distribution systems. At present, high-frequency 
systems for general lighting purposes are being promoted 
on the basis of tangible gains in lamp performance and 
operating cost, as well as more intangible advantages such 
as novelty, reduction in ballast noise, less loading on the 
luminaire supporting structure, and presumed savings in 
air-conditioning load. 

Is it correct to assume that 1500 cycles was chosen for 
optimum converter efficiency? Ballast noise will be at 
3000 eycles, the region of maximum ear sensitivity. Is there 
any noticeable noise in the luminaire from this source? 
Is the largest area that can be served with one converter 
determined by limitations on the practical converter size, 
or by distribution losses? 

As the paper illustrates, we are witnessing the emergence 
of semi-conductor devices as the preferred means of gen- 
erating high frequencies for lighting. They will progress in 
cost, efficiency and reliability as fast as the state of the 
art in semi-conductor technology permits. 


*Sylvania Electric Products Inc., Danvers, Mass. 
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For the engineer who wishes to design and specify a 
high-frequency lighting system, there is a great need for 
factual data regarding capital costs, operating expenses, and 
maintenance of such systems. It is hoped that Mr. Johnson 
and his associates, as well as other workers in this field, 
will be able in future papers to discuss performance data 
and costs of the many installations now operating satisfac- 
torily. When high-frequency systems can instill confidence 
in their performance and compare favorably in costs to 
conventional systems, they will rightly have come of age. 


E. M. Freecarp:* The author mentions that various seg- 
ments of the lighting system in the Hamilton City Hall can 
be shut off. I assume that this means that each 3-kw 
inverter can be individually switched. Is it possible to go 
further and switch off a substantial part of the load of one 
individual inverter? 

Much has been said in the past about the theoretical effi- 
ciency of these systems. Can the author quote any figures 
on 60-cycle input watts per delivered lamp watt? 

I believe that there is a continuing need for developmental 
work on these devices, particularly to reduce costs. To 
beeome a major lighting factor, high-frequency equipment 
must be justified on the basis of an equal or lower cost of 
light in the normal commercial or industrial installation. 
Does the author have any prediction as to when costs will 
be reduced to this point? 

During the past several years, noise has become a very 
critical factor in fluorescent lighting. What has been the 
author’s experience with the noise problem on the high- 
frequency systems that have been installed? 


J. H, Q. D. Dopras:** A number of ques- 
tions have come to mind with respect to the Hamilton 
installation. The answers will help to provide a more 
complete technical account of the many components involved. 

(1) It is explained that a filter is included in each ballast 
to correct the square wave of voltage supplied by the 
converter. What is the resulting lamp current wave form? 

(2) Have any lumen maintenance tests been conducted 
with lamps operating on the power transistor frequency 
converter? 

(3) Does the author consider 1500 cycles to be optimum 
for branch eircuit converters? 

(4) What about the economies of the Hamilton City Hall 
installation; i.e., inverter efficiency, cost/kw, and lamp effi- 
ciency? What was the dollar cost saving in air-conditioning 
equipment? If this installation is a development prototype, 
when does the author estimate commercial availability of 
similar units? If 10 per cent fewer lamps are required, does 
this assume equal wattage? Does the 20 per cent reduction 
in a-c eapacity include losses in the converters? 

We cannot agree that high-frequency operation of fluores- 
cent lamps was once considered a lighting curiosity. The 
first installation, made in 1951 and still in operation today, 
uses static equipment in the form of two magnetic frequency 
multipliers providing 10 kw of power at 360 cycles. This 
practical installation was followed by others totaling well 
over 1000 kw of 360, 420 and 840 cycles. 

We share the author’s enthusiasm for the future of high- 
frequency lighting and believe the use of semi-conductors 
will permit much wider application of this system. Proto- 
type frequency converters, using both silicon controlled 


*General Electric Co., Danville, Ill. 
**General Electric Co., Nela Park, Cleveland, Ohio. 
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rectifiers and power transistors, now in operation are being 
tested for use in a number of lighting fields. 

We agree with the author that the use of semi-conductors 
will show certain savings in over-all lighting costs at present 
footeandle levels, but we would go further in predicting that 
this lighting tool will be used to provide the considerably 
higher lighting levels now needed in industrial and com- 
mercial applications. 


W. H. Jonnson:* 
converter efficiency, the choice of 
operation was based primarily on two conditions. It was 


Regarding the question of optimum 
1500-cyele converter 


desirable to go as high in frequency as practical in order 
to gain maximum inerease in lamp efficiency and maximum 
decrease in ballast component size. As frequency goes up, 
lumen output for a given lamp wattage goes up, and 
as frequeney increases, the reactive components required 
by the ballast go down in size and also increase in efficiency. 
To counterbalance this, as frequency increases, line losses 
At 1500 
cycles it was still practical from the standpoint of distribu 


for a distribution system also tend to go up. 


tion to use a pair of wires in metal conduit for runs up to 
150 feet. The selection of 1500 cycles was not intended 
to indicate an optimum converter frequency based either on 
efficiency of the converter or efficiency of the lamp used. 

Regarding Mr. Meyers’ discussion, converter size is limited 
by distribution losses but also, on the practical side, by 
system flexibility. Larger converters can and probably will 
be built. However, the larger the converter, the larger the 
standby equipment required and the tendency to increase 
length of distribution runs. The original concept of the 
3-kw size converter was to offer a system of electrical build- 
ing blocks offering maximum flexibility and at the same 
time minimizing line losses due to length of distribution runs. 

Mr. Freegard is correct in his assumption that the 3-kw 
converters installed at Hamilton City Hall ean be individ- 
ually switched. It is not possible at the present time to 
switch partial loads on a given 3-kw converter. It is 
possible to switch partial loads from a design standpoint; 
however, it is not practical from an economic standpoint. 
With regard to system efficiency, a 1500-cyele high-frequency 
system is approximately 15 per cent more efficient (based 
on an efficiency rating of lumens per watt) than a 60-cycle 
system producing the same illumination level. This 15 per 
cent increase in system efficiency is made up basically of an 
eight per cent increase in lumen output of a given lamp 
and a seven per cent reduction in total wattage based on 
input watts to the converter. 

In answer to Messrs. Campbell and Dobras, the filter 
included in each ballast changes the square wave of voltage 
supplied by the converter to a sine wave of voltage, result- 
ing in a lamp eurrent wave form also of sine wave. 

Lamp tests with regard to lumen maintenance and life 
have not yet been completed. Indications are that life is 
not adversely affected by high-frequency operation and it 
would appear that lumen maintenance is at least equal to 
lumen maintenance curves for 60-cycle operation. 

A complete story on the Hamilton City Hall installation 
should be available in the very near future. The 20 per cent 
reduction in lighting load is based on the lighting wattage 
installed in a work area and does not take into account 
the input wattage to the converters. As was explained 
earlier, system efficiency increases at 1500 cycles due to 
greater lumen output per lamp at reduced total wattage for 
the lighting installation. 


* Author. 
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Fluorescent Lighting for the 
High-Speed Expressway 


ae Montreal, Canada’s larg- 
est city, has a population of almost 2,000,000 people 
and is located on an island in the St. Lawrence 
River. The island is approximately 33 miles long, 
9 miles wide and is traversed by a section of the 
Trans-Canada Highway. The Metropolitan Boule- 
vard now under construction will provide four, 
and in some areas, six lanes of divided controlled 
access highway across the island, forming a part of 
the Trans-Canada Highway and connecting with 
main North-South traffie arteries, by-passing the 
main business area. The Metropolitan Boulevard, 
designed for 55-miles-per-hour traffic with heavy 
truck transport traffic at night and no pedestrian 
traffic at any time, is to be completely illuminated 
when finished in about two years. An approximate- 
ly seven-mile section, illuminated by about 1900 
luminaires, is now in use. The entire 32 miles of 
the Metropolitan Boulevard, when completed, will 
be lighted with about 7000 luminaires. 


Studies 


The consulting engineering firm employed by the 
Metropolitan Montreal Corporation studied exist- 
ing lighting systems in both Canada and the United 
States. Preliminary studies of the various illumi- 
nation sources eliminated incandescent illumina- 
tion for the Metropolitan Boulevard, due to the low 
efficiencies and, hence, greatly increased distribu- 
tion costs and annual power cost of such a system. 
Mercury systems could provide economic lighting, 
but several factors were considered undesirable for 
this high-speed expressway lighting. Daytime ap- 
pearance, luminaire brightness, uniformity and 
driving comfort were some of the factors included 
in these studies. 

This consulting engineering firm participated in 
the design of the lighting installations for Quebec’s 
recently completed Laurentian Auto-route, where 
very satisfactory results were obtained with a 
European design of fluorescent luminaire. 

Approximately 1,000 luminaires, employing three 
lamps per luminaire of the F48T12/CW extra-high- 
output type, are currently in use on the Autoroute. 
\ paper presented at the National Technical Conference of the 


Ituminating Engineering Society, September 11-16, 1960, Pittsburgh, 
Pa, AuTHOR: Sylvania Electric (Canada) Ltd., Montreal, Canada 


By W. J. McCORMICK 


Prior to writing the final lighting specifications for 
Metropolitan Boulevard, an installation of 68 of 
these European luminaires, which utilize a ‘‘sharp 
cutoff’’ reflector designed to minimize glare and 


provide increased utilization, were specified for a 
Montreal suburb boulevard. Intensities, uniformity, 
cold weather operation, ete., were evaluated in 
this installation during the winter of 1958-1959 

The final selection was a fluorescent luminaire 
with sharp cutoff, utilizing the newer type, 1500- 
ma fluorescent lamp. The specified luminaire uses 
two four-foot, 1500-ma, T12 bulb lamps, described 
in the following condensation of the specifications. 
Fig. 1 shows a section of the completed Boulevard 
with the lighting system in operation. 


Specifications 


The specifications issued on March 16th, 1959, 
for the lighting equipment for a section of the Met- 
ropolitan Boulevard can be condensed as follows: 

1. The luminaire will be of aero-dynamic form 
for pleasing appearance. The contours of the unit 
will be complementary to the tapering, one-piece 
steel poles, presenting an over-all artistic design. 

2. The spacing and mounting heights will be: 


a) Maximum spacing 120 feet 
b) Width of roadway (one side) 36 feet 
¢) Mounting height 32 feet 
d) Luminaire tilt 15 degrees 


e) Luminaire overhang 2 feet, 6 inches 

3. The photometric performance of the lumi- 
naire is to be as follows: 

a) The luminaire is to confine the light output 
within a 70-degree cone. Sharp cutoff is to be 
provided at the 70-degree angle, lamps and 
reflectors are to be shielded above this angle. 
An average initial intensity of 1.0 footeandle 
is to be obtained with only the luminaires on 
one side of the Boulevard in operation. 

«) Uniformity ratios are to be: minimum to aver- 

age—1 to 3; minimum to maximum—] to 6. 

4. The luminaire will provide a maximum of six 
square feet wind surface. Material used will not 
deteriorate in ambient temperatures ranging from 
minus 40F to 100 F and the luminaire will with- 
stand 100-mile-per-hour winds without deforma- 


tion or misalignment. 
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Figure 1. Montreal Metropolitan 
Boulevard Expressway. Photo shows 
part of completed section with service 
road and approaches in foreground. 


5. The ballast is to provide reliable lamp start- 
ing and operation with primary voltages varying 
from 100 to 130 volts and ambient temperatures 
varying from minus 20F to 90F., 

6. A condensation of the lamp specifications is 
as follows: 

a) The flnorescent lamps will be specifically de- 
signed for street lighting. They will be of the 
1500-ma, T12 bulb design with a 135-degree 
internal reflector. 

b) The initial luminous flux will be at least 5500 
lumens and at least 65 per cent of initial after 
5,000 hours of burning. 

«) The lamps are to have an economic life of at 
least 5,000 hours. 

d) The maximum light output of the luminaire 
is to be obtained between 30F and 40F with 
up to a 25-mile-per-hour wind. The lamps in 
the specified luminaires are to give not less 
than 75 per cent of maximum intensity at 
minus 20F and plus 90F. 


Ambient Temperature Conditions 


The Montreal climate is generally continental, 
with warm summers and cold winters, ranging 
from a July mean temperature of 70F to a Janu- 
ary mean temperature of about 15F.2 The winter 
season, with mean monthly temperatures below 
freezing, extends from December to March and is 
often punctuated by storms from the Atlantic 
Coast which deposit most of the more than 100 
inches of annual snowfall. Montreal also receives 
frequent cold fronts from the West and North 
which drop temperatures to well below OF. The 
Meteorological Division of Canada’s Department 
of Transport has a weather station at Dorval Air- 
port on Montreal Island and monthly, yearly and 
long-term temperature and wind statistics are 
available. The normal extremes of temperatures 
were covered in the specifications mentioned above, 
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and as the Boulevard is elevated in some areas, 
wind conditions were also given consideration. 

The averages of the monthly minimum tempera- 
tures in December, January, February and March 
are minus 11F, minus 17.2F, minus 15.8F and 0.6F. 
The average monthly temperatures in December, 
January, February and March are 17.2F, 15.0F, 
17.0F and 28.4F. 

It is apparent from the above data that impor- 
tant consideration must be given to operation in 
these colder temperatures. As the average monthly 
temperatures are based on a 24-hour period, and 
we are concerned primarily with a period from 
approximately 5:00 P.M. to 7:00 A.M., which al- 
most invariably is the coldest period of the day, 
we can conclude that we are concerned with tem- 
peratures in the 0 to 15F range for winter condi- 
tions. As will be shown later, the luminaire, de- 
signed and equipped with low temperature extra- 
high-output fluorescent lamps, provides near maxi- 
mum efficiency in this temperature range. To com- 
plete the temperature studies, the warmer summer 
months were also considered. The warmest period 
of the year is in late July and early August, with 
the July-August average monthly maximum tem- 
peratures at 89.5F. The average monthly tempera- 
tures for July and August are 70.4F and 68.2F. 

To further evaluate these temperatures, the max- 
imum temperatures in the 7:00 P.M. to 1:00 A.M. 
and 1:00 A.M. to 7:00 P.M. periods were studied 
for the past few years from the Daily Synoptic 
weather records. This study showed that the maxi- 
mum temperatures during this period of the day 
were from 70 to 75F. Hence, luminaire perform- 
ance in the summer need not be designed for tem- 
peratures beyond this range. 

Wind conditions were considered as to their 
cooling effect on the luminaires and, hence, effect 
on light output, but very little more than assump- 
tions can be made. The Weather Station’s records 
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Figure 2. Cross-section of shielded optical luminaire. 


show that the wind, in the Montreal area, averaged 
about 11 miles per hour over the past fifteen years. 
Wind tunnel tests were not practical and the 25- 
rile-per-hour wind mentioned in the specifications 
was assumed to represent a cooling factor of 10F. 
It is known that previous types of luminaires hav- 
ing large surfaces of plastic exposed to the wind 
are measurably affected by strong winds. The lu- 
minaire for Metropolitan Boulevard presents, for 
the greater part, a cast aluminum surface which 
could be less affected by winds. 


Luminaire Design 


The luminaire selected had the two lamps placed 
well within the housing, thus confining the light 
output within an approximately 75-degree cone. 
This means that light normally emitted above the 
75-degree angle—light that is the prime source of 
glare—is now directed down onto the pavement. 
The result is an increase in utilization of nearly 
30 per cent over that of conventional fluorescent 
luminaires. The subsequent benefit is more light on 
the road combined with absence of glare to give the 
most comfortable seeing conditions possible. The 
cross-sectional view of the optical system shown in 
Fig. 2 illustrates how lamps are shielded within 
the housing to reduce glare. For the Metropolitan 
Boulevard installation, the reflector lamps were 
oriented to direct the light into the main luminaire 
reflectors to provide better distribution. Tests in 
the actual installation of numerous types of lamps 
have shown that these reflectors seduce the over-all 
efficiency, compared to non-reflector T12 lamps, but 
provide better uniformity. The lamps will be dis- 
cussed in more detail later. 

The luminaire shown in Fig. 3 comprises a one- 
piece aluminum housing in which are mounted the 
ballasts, the three aluminum reflectors, four lamp 
sockets and the slip-fitter clamps for securing the 
luminaire to the pole. The plastic bowl is cradled 
in a retaining ring and is hinged on one side of the 


Figure 3. Shielded optical two-lamp fluorescent unit. 


housing; a single locking lever closes the bowl 
against foam plastic gaskets which assures a 
weather-tight seal under all weather conditions. 
The prototype luminaire was tested for candle- 
power distribution, utilization and temperature 
performance with both regular 1.5-ampere lamps 
and low-temperature 1.5-ampere lamps. The lamps 
with 135-degree internal reflectores provided better 
uniformity with lower luminaire brightness, but 
produced a reduction in over-all utilization. Part 
of this loss in efficiency is because the total lumen 
output from the reflector lamp is approximately 
10 per cent lower than the equivalent non-reflector 
lamp. The consulting engineering firm is at present 
evaluating the merits of the reflector lamp and if 


CANDLEPOWER DISTRIBUTION 
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Figure 4. Candlepower distribution curve. Shielded 
optical luminaire using two F48T12/CW 1.5-ampere 


extra-high-output lamps. 


386 Fluorescent Lighting for High-Speed Expressway—McCormick ILLUMINATING ENGINEERING 


| 

S— 
; 


uniformity and luminaire brightness are consid- 
ered acceptable without reflector lamps, it is con- 
ceivable that relamping next year will be done with 
the non-reflector lamp. The candlepower distribu- 
tion curve in Fig. 4 is plotted with two lamps in- 
stalled. The luminaire is at a 30-foot mounting 
height and tilted 15 degrees above horizontal; the 
ambient temperature is 79F. It can be noted that 
there is no appreciable light above 75 degrees and 
the high intensity at the 50- to 60-degree angle 
provides good uniformity. Uniformity data will be 
discussed later under ‘‘ Performance Tests.’’ 

Earlier in this paper, the ambient temperatures 
in Montreal, which indicated the need for good 
cold weather performance, were noted. A prototype 
model of the luminaire was tested in the labora- 
tories of a lamp manufacturer and a newly de- 
signed lamp of the 1500-ma T12 bulb type provided 
results that would meet the temperature specifica- 
tions. Further testing with an actual production 
luminaire at testing laboratories in Toronto veri- 
fied these results and performance data with both 
low-temperature and regular 1.5-ampere lamps are 
shown in Fig. 5.2 

To be assured of stable test conditions, tempera- 
ture readings were taken at several spots in the 
cold chamber, on the luminaire casting, inside the 
luminaire and immediately adjacent to the lamp. 
Temperatures ranged from almost minus 60F to 
140F, thereby encompassing all possible operating 
conditions. 

The curves in Fig. 5 are shown for still air con- 
ditions, and even without shifting the curves to the 
right some small amount to compensate for the 
cooling wind effect, the need for the low-tempera- 
ture lamp is apparent. It should be pointed out 
that in some areas of Canada, particularly South- 
ern Ontario where winter tempreaures are not as 
extreme, these luminaires are sold with standard 
type lamps. However, throughout the Prairie Prov- 
inces where winter temperatures are considerably 
lower than in Montreal, low-temperature lamps 
will be a necessity for satisfactory operation. 


Lamp Design 

The extra-high-output 1.5-ampere lamp has been 
discussed in detail in numerous previous IES pa- 
pers.* The development of lamps with loadings of 
25 watts per foot using argon-neon and argon- 
helium in the smooth T-12 bulb is possible by 
proper control of mercury vapor pressure. The 1.5- 
ampere lamp uses pressure control chambers to 
maintain mereury vapor pressure between the de- 
sirable limits of six to ten microns. This design 
provides maximum light output at the ASA speci- 
fied temperature of 77F. 

Before the introduction of low-temperature 
lamps, street-lighting luminaires used fluorescent 
lamps of regular design and maximum light output 
was obtained when the temperature inside the lu- 
minaire was 77F. This frequently meant that lumi- 
naires, depending on their design, provided maxi- 
mum efficiency at temperatures not necessarily cor- 
responding to those predominant in that locality. 

In some areas of Canada conventional luminaires 
and lamps would only provide good efficiencies for 
the warmer summer months. One design using four 
of the high-output lamps provided good cool 
weather characteristics, but severe light output 
reduction oceurred during the summertime. 

The larger cubie area of the shielded optical lu- 
minaire meant lower ambient temperatures inside 
the luminaire, therefore lamps designed for maxi- 
mum output at 77F would not be suitable where 
cold weather conditions existed. The low-tempera- 
ture lamp gives maximum output in an ambient 
temperature of about 30 to 35F, using modified 
pressure control chambers, and tests show it to be 
less sensitive to temperature variations than other 
lamps. Lamps of the low-temperature design are 
now operating in numerous other installations in 
Canada and recently about 2000 of these were sup- 
plied for other installations in the Montreal area. 


Performance Tests 
Efficient cold weather operation was certified by 
laboratory tests as described above and with the 
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Figure 5. Light output rs. ambient 
temperature. Shielded optical lumi- 
naire performance with two standard 
1.5-ampere and two low-temperature 
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Average Footcandle * 1.94 
Minimum Footcandle = .40 
Uniformity « 2.6/1 
Mounting Height «= 30 ft. 
Ambient Temp. « 32° 


Figure 6. Uniformity test table. Luminaire at 30-foot 
mounting height gave 1.04 footcandles with uniformity 
of 2.6 to 1.0. Spacing was 90 feet. 


flexibility provided by the availability of two lamp 
types, almost all extremes of Canadian climatical 
conditions can be met. Ideally, shielded optical 
luminaires should be used with 90- to 100-foot spac- 
ing to give optimum uniformity and high intensi- 
ties needed for expressways or heavy traffic routes. 

Fig. 6 shows the results of a field test conducted 
in accordance with IES recommendations, with a 
%0-foot spacing and 30-foot mounting height; an 
average illumination of 1.04 footeandles was ob- 
tained. A minimum intensity of .40 footcandle with 
a uniformity ratio of 2.6 to 1 was recorded, Extra- 
high-output lamps with 6400 lumen rating were 
used in an ambient temperature of 32F. 


Conclusions 

Adequate lighting of this new expressway has 
been provided by giving consideration to all per- 
tinent conditions. In addition to providing ade- 
quate illumination, pleasing daytime appearance 
has been achieved. This shielded optical designed 
luminaire has been used in other installations and 
has been modified to a four-lamp unit for parking 
lots and shopping centers where shielding and op- 
tical control have given way to quantity of lighting. 
Further testing will be conducted on luminaires of 
slightly different construction by another manufae- 
turer, which are to be installed on the Boulevard 
in the near future. These units are to provide a 
similar appearance, but are reported to have a 
differently designed optical system; subsequent 
evaluation may be presented in a future paper. 

Evaluation of a street-lighting system may be 


expressed by a quasi-formula: 
KXIXU 
= 


G 
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Where good lighting 
K constant 
I = intensity (fe) 
U = uniformity 
G = glare 


This installation, by giving consideration to all 


factors in the formula, provides ‘‘good lighting. 
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DISCUSSION 


ALEXANDER LuRKIs:* First, I would like to confirm some 
of the statements made by H. F. Wall in his discussion of 
the Yaeger-Van Dusen paper, ‘‘ Factors Affecting the Effi 
cieney of Street Lighting Systems,’’! in that manufacturers 
in their test reports present ideal laboratory conditions 
instead of actual field conditions under which units are used. 

Mr. MeCormick describes the use of fluorescent lighting 
for the high-speed expressway in Montreal as part of the 
Trans-Canada Highway. The matter of greatest interest to 
me was the use of low-temperature fluorescent lamps. A 
paper by Karash and Hart? discusses this development in 
some detail. In New York City, we have had a great prob- 
lem in maintaining fluorescent lamps that were enclosed in 
exterior jackets, required to maintain operation at a higher 
temperature for improved efficiency. This improvement will 
help to eliminate the need for such jackets in areas where 
the temperature does not get too low, such as New York. 

The selection of fluorescent lamps for high-speed express- 
ways is not consistent with what we would do in New York 
City. Some of the reasons for selection expressed in the 
paper, based on daytime appearances and uniformity, do 
not seem to me to be substantial reasons for using fluores- 
cent lamps. I realize that esthetics is a subjective reaction 
and that what may appeal to some may not be attractive to 
others. We feel that the appearance of modern mereury 
luminaires is much more beautiful than the long projecting 
appearance of fluorescent luminaires. In addition, fluores- 
cent luminaires require closer spacing to obtain the same 
uniformity and illumination obtained from mercury units. 

Our experience has been that fluorescent lamps are more 
costly to install and maintain in areas where there is no 
limitation on height. We use fluoreseent lighting where low 
elevation does not permit mereury lighting. With mereury 
efficiency as high as it is today, with a present life up to 


12,000 hours at a maintained efficiency of 86 per cent, T° 


cannot see any justification for the use of fluorescent lamps 
that have a life of 5000 hours at a maintained efficiency of 
65 per cent, as stated for the T-12 lamp. 

There are a number of inconsistencies in the paper. The 


*Department of Water, Supply, Gas and Electricity, City of 
New York, New York, N. Be 
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required intensity is 1.0 footeandle with a maximum of 120- 
foot spacing; Fig. 6, however, shows 1.04 footeandles at 
90-foot spacing. Therefore, it definitely indicates that the 
desired 1.0 footeandle cannot be obtained with these units 
for the specified spacing, especially since this test was made 
on initial illumination, which would depreciate. 

On the one hand it is claimed that the reflectors reduce 
efficiency, while on the other hand it is claimed that utiliza 
tion is increased thirty per cent. 

The paper states that the desired height is 32 feet, while 
30 feet is used in the uniformity test table. 

Mr. MeCormick claims no glare or lost light in the upper 
zone for the luminaire used. What happens on tilting the 
luminaire 15 per cent? In New York City, on expressways 
of this type, we are using 400-watt mercury, integral mod- 
ern-styled luminaires—Type III distribution—on approxi- 
mately 135-foot spacing, to obtain an average of 1.1 foot 
eandles with a uniformity of 3.2 to 1. 

I would like to propose to the manufacturers that research 
be started to show the relation between increased efficiency 
of a highway and increased lighting. 

1. Wall, H. F.: Discussion of “Factors Affecting the Efficiency of 
Street Lighting Systems, by J. C. Yaeger and H. A. Van Dusen, Jr 

ILLUMINATING ENGINEERING, Vol. LVI, No 4, p. 268 (April 1961) 
2. Karash, W. J. and Hart, A. L.: “Design and Application of 


Outdoor Fluorescent Lamps,’ ILiumMInatTiIne ENGINEERING, Vol 
LVI, No. 2, p. 106 (February 1961) 


W. H. Epman:* When I first read this paper, there ap 
peared to be three basic virtues claimed for this fluorescent 
installation: (1) a new low temperature lamp; (2) lumi 
naire with improved roadway utilization efficiency; and 
(3) a system with very low glare. However, upon a second 
reading, I became aware of the fact that the photographs, 
photometric data and discussion deal with different aspects 
and there appears to be little or no correlation between these 
items, This makes it a bit difficult to comment on specific 
aspects of the installation. However, I would like to make 
a few general comments. 

Apparently the lamps actually installed are of the re- 
flector type, although the photometric data do not relate to 
In addition, the paper deals principally with 
the development of new low-temperature lamps especially 


this lamp. 


designed for colder climates. Almost half is devoted to the 
problem of lamp operating temperatures, with the extreme 
range from summer to coldest winter indicating a high-to 
low output of over 2 to 1. Surely this leaves much to be 
desired when compared to filament and mereury sources 
which have virtually no ambient temperature problems. 

The luminaire improvements that increase roadway utili 
zation efficiency must be most welcome. There is still room 
for improvement, of course, and the present utilization will 
have to be almost doubled, when mounted along the side of 
the roadway, to equal the roadway utilization of available 
mereury units with much better controlled distribution. 

As to the problem of glare, the eutoff luminaire referred 
to should be much better than the conventional open bare 
lamp type of unit. It should not be as low in glare as the 
side of the street-mounted parallel fluorescent units, which 
are already presently available on the market. 

I cannot pass up the opportunity to emphasize again the 
importance of being more specific when we discuss glare 
aspects. I am referring to both disability veiling glare and 
discomfort glare. There is no question that improvements 
are produced by this luminaire in both discomfort glare and 
disability glare. However, I cannot agree with the loose 
interpretation that this unit has absence of glare. Unfor 


*Holophane Co., Inc., Newark, Ohio. 
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tunately, this has become quite a popular way of describing 
fluorescent luminaires ever since they were introduced. Tech- 
nical people should be a little more careful in using such 
all-inclusive deseriptive terms. It is bad enough for the 
layman, who can be excused for not knowing better, but we, 
at least, should recognize the limitations. 

I am wondering about the maintained average footcandle 
level after the system has been in operation long enough 
for a lamp replacement, particularly during the summer 
months and when the lamps are toward the end of life and 
the luminaires are in need of cleaning. This could fall 
below 50 per cent of the initial footcandles. 

After driving along the Connecticut Turnpike, with 46 
miles of mereury and seven miles of fluorescent lighting, 
one cannot help but realize the desirability of the higher 
footeandle levels found on the mereury section. The system 
disability veiling glare is considerably lower on the mereury 
system and, hence, there is greater visibility distance. As 
to the diseomfort glare effect on a system-wide basis, I have 
heard many comments that the mercury system is better 
than the fluorescent. Here, of course, we get into an area 
of personal opinion. It would be interesting to take a vote 
of the users as to which system is now preferable after 
having been installed for almost two years. It will likewise 
be interesting to see and compare the Montreal installation 
after it has been in service for a like period of time. 


Joun W. Youne:* Appreciation is due the author for 
presenting the ease of a well-conceived lighting project for 
such an important traffie facility as an expressway. This 
kind of lighting project presentation should be brought to 
the attention of the industry more often in the interest of 
analyzing the design as a sound lighting solution and one 
that advances effective roadway illumination. 

The significant feature of this installation is the sharper 
shielding of the light source provided by the luminaire to 
minimize glare. Furthermore, the luminaire optical system 
design provides increased utilization (for systems using 
reflectors) compared with past designs. The specifications 
are quite complete and, without enumerating them, it is 
clear that attention was given to light distribution proper- 
ties, electrical and mechanical features, esthetics of the 
equipment and installation, affording the intensity desired, 
good uniformity and minimized glare. The low brightness 
of the luminaire is the outstanding feature in obtaining 
comfortable seeing in this installation. 

Not to depreciate in any way the over-all desirable results 
of the project, attention is called to the price tag for close 
spacing of units with cutoff type luminaires. This require- 
ment would apply to other light sources and cutoff lumi- 
naires. Lamp spacing is usually a design factor under the 
eontrol of the application engineer for expressways. The 
reduction in number of lamp stations per mile is about the 
only course available in holding down investment and 
operating costs, and cutoff luminaires at higher mounting 
and, of course, greater spacing, could still satisfy the 
quality of illumination desired by the project. Such a 
spacing-mounting height combination would require a larger 
lumen capacity luminaire; that is, incorporating larger 
lamp outputs which, incidentally, would contribute to lower- 
ing the unit cost of light production. 

It would be of interest to hear of any alternative systems 
to the 120-foot spacing considered in the preliminary studies. 
What luminaires and lamp sizes were studied in connection 
with increasing the footeandle level in the future? 


*Lighting Engineer, Boston, Mass 
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A comment might be made on the reference to the trial 
with a European design of fluorescent luminaire and the 
selection of the cutoff principle in the unit for the project. 
Lighting practice abroad uses luminaires employing cutoff 
at angles as low as 55 to 60 degrees with mereury and 
sodium sources, as well as fluorescent types that have 
appeared in reeent months. Such design principle contributes 
importantly to improved visibility and seeing comfort. 


Henry L, Wosctk:* Serious considerations are being given 
to the design factors for outdoor fluorescent lamps and 
luminaires. This is apparent by the current publications 
pertaining to the recent thermoelectric bulb wall spot cooling 
development, further improvement of air temperature con 
tre! in luminaires, and new techniques regarding gas 
concentration in mixtures at various internal pressures, to 
mention only a few; all this is an effort to further stabilize 
the light output of fluorescent lamps as they are subjected 
to variation in bulb wall temperature. These new develop- 
ments, improvements and techniques are on the threshold of 
positive, fluorescent light output designs and sounder under- 
standing of installation economies. 

The author stated that an evaluation was made and then 
specifications were written for the type of equipment that 
was desired to meet and fulfill the requirements. This 
brings to point that with the large number of fluorescent 
roadway lighting installations now in design stages, and 
those which will continue to be, it is imperative that the 
many specific requirements of fluorescent lighting equip- 
ment and of lighting system desigu be made known to all 
who are associated with roadway and other outdoor lighting 
equipment designs and their application. This should result 
in a minimum number of types of equipment but incorpo 
rating many of the desirable and required features. 

Answers to the following questions will be appreciated: 

(1) Why was a 32-foot mounting height specified (in 
specifications) but a 30-foot mounting height accepted 
(in field test)? 

(2) What is the interpretation of mounting height and 
luminaire overhang for a fluorescent luminaire with 15- 
degree tilt? 

(3) Were monthly minimum temperatures also considered 
for the period of the day from 5:00 p.m. to 1:00 a.m., 
not necessarily the coldest for all twelve months, and were 
nighttime vehicular traffic counts considered for each month 
to assure highest illumination for the maximum vehicular 
densities? 

(4) What is the minimum average illumination level 


tolerated on the roadway at any time or period? 


W. J. McCormick:** As some of the questions of the 
discussers are similar, T shall answer them en masse. 

Mounting height of the unit is 34 feet on some sections 
of the Boulevard and 32 feet on others, but in other 
installations it is usually 30 feet. The luminaire manufae 
turers’ results are given in Fig. 6 as they were used for 
other evaluations. With 120-foot spacing and 34-foot 
mounting height, uniformity on the Boulevard was 2.7 to 1. 

The mounting height has been taken as the height to the 
bottom of the plastic bowl at the center of the luminaire. 
Luminaire overhang in this instance is interpreted (from 
specifications in French) as the maximum projection beyond 
the center point where mounting height is measured. 

The minimum average illumination that is expected is 


*Richardson, Gordon and Associates, Consulting Engineers, Pitts 
burgh, Pa 
** Author 


0.6 footeandle. This would be with the worst temperature 
extremes and lamps near the end of their economic life. 

Since this paper was written in early 1960, several 
different luminaire variations have been made commercially 
available. The cutoff luminaire is available for 6-foot, 
1.5-ampere extra-high-output lamps which will permit greater 
spacing, and more favorable economies, as Mr. Young points 
out, will likely be needed. The 4-foot luminaire is also 
available with four 1.5-ampere extra-high-output lamps 
installed. Some uniformity is sacrificed by this method of 
inereasing intensities, but extremely high quality illumina- 
tion can still be obtained. ; 

In answer to Mr. Lurkis, the esthetics of a lighting 
installation are subjective and I cannot agree that mereury 
luminaires are ‘‘much more beautiful,’’ as the smooth 
tapering shape of the fluorescent luminaire is more comple- 
mentary to the shape of the pole, the tubular guard rails, 
ete., than the ‘‘lump mass’’ at the end of a davit or pole 
presented by a mereury unit. Mr. Lurkis should not base 
his comments on fluorescent luminaires as they were several 
years ago, at which time I would have agreed with his 
statements. As the paper did not present an economic 
comparison of fluorescent vs mereury, I do not propose to 
lengthen this rebuttal with such. In general (in Canada 
anyway), fluorescent luminaires compare with equivalent 
mereury units in initial cost, installation costs would be 
equal, and fluorescent lamp costs per unit time are lower; 
admittedly, maintenance cost for cleaning could be higher, 
but not a substantial amount in the over-all cost of a street 
lighting installation. 

Mr. Lurkis has not read the paper accurately as the 
maintained efficiency of the lamp is not given as 65 per cent, 
hut as that after 5000 hours of burning. The at least 5000 
hour life and at least 65 per cent of initial lumens at 5000 
hours were written early in the development stages of this 
lamp type. Experience is indicating an economic life of 
about 8000 hours for these lamps, and the maintained 
efficiency is also increased. 

A reported inconsistency in that reflector lamps reduce 
efficiency, although 30 per cent increase in utilization is 
claimed, is the result of ineomprehensive reading of the 
paper. The 30 per cent increase in utilization is attained 
with a shielded optical luminaire compared to a conventional 
non-cutoff luminaire. Several other luminaire manufac- 
turers’ data confirm this statement. The loss due to reflector 
lamps is a comparison of reflec‘or vs non-reflector lamps in 
the same luminaire, with an understandable lower intensity 
but better uniformity and lower luminaire brightness. 

Several questions were asked, particularly by Mr. Edman, 
on the use of the term no-glare. Mr. Edman, I am sure, is 
aware of the definition in the JES Lighting Handbook 
glare is brightness within the visual field sufficiently high to 
cause annoyance, discomfort or loss in visual performance. 
As there is no objectionable brightness with this system 
as observed by light specialists and others, I see no reason 
to refrain from saying that shielded optical luminaires, 
properly installed, have no glare. 

In conclusion, the factors in the expression for good 
lighting should be given more concern by all of us. Our 
econeern for quantity at the sacrifice of quality can best 
be summarized by quoting Dr. J. B. de Boer: “Streets in 
North America are lighted with glare.’’ 

I wish to acknowledge Mr. W. L. Hawley’s paper, ‘‘ Look 
Ma—No Glare,’’ presented at the Canadian Regional Con- 
ference in June, 1960. Any inquiries for information about 
the luminaire should be directed to Mr. Hawley, Powerlite 
Devices Ltd., 54 Atomic Ave., Toronto, Ont. 
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INSTALLATION AT TREASURE ISLAND GOLF DRIVE, EL CAMINO REAL AT HICKEY BLVD., SOUTH 
SAN FRANCISCO, CALIF. 


Lighting a Golf Driving Range 


LIGHTING OBJECTIVE: To provide illumination for teeing and driving golf balls and for observing 
the extent of the drive. 


GENERAL INFORMATION: This 46-tee golf driving range is a nine- to ten-acre converted vegetable 
garden. The farthest marker, shown under the house in the photograph above, indicates a drive 
of 250 yards. 


INSTALLATION: An average level of illumination of 10 footeandles is provided at the tees by 35 
Westinghouse 16-inch RLM dome units, each equipped with one 200-watt PS-30 lamp. These units 
are mounted 8 feet apart 10 feet above the tees, as shown in Fig. 3. 

The average initial level of illumination ranged from approximately 2 footeandles (horizon- 
tal) at 150 yards from the tees to approximately 0.5 footeandle (horizontal) at 250 yards. This 
is provided by 54 Westinghouse floodlights: 27 AH-16 type 1 weatherproof units (equipped with 
1000-watt G-40 clear lamps), and 18 VRC-18 type 3 and nine VRC-18 type 5 weathertight units 
(equipped with 1500-watt PS-52 clear lamps). These units are mounted on nine steel poles spaced 
approximately 50 feet apart behind the tees. Each pole has three AH-16 units mounted 29 feet 
above grade (aimed directly ahead at a point 200 yards out), two VRC-18 type 3 units mounted 
27 feet above grade (aimed directly ahead at a point 150 yards out), and one VRC-18 type 5 unit 


> 
Zz 


E.S. LIGHTING DATA SHEET 

x 
ay 
ae 
. 


Lighting a Golf Driving Range (Continued) 


showing tee locations from 900 feet out 


Figure 3 (right Close-up of tee locations and two pole 


also mounted at 27 feet above grade (aimed directly ahead at a point 75 yards out), as shown in 
Fig. 3. 
It has been reported that this lighting installation made this range very popular at night, 


even with two other ranges close by. 


Lighting designed by C. M. J. Wood, Pacific Gas and Electric Co., San Francisco, Calif. 


Lighting data submitted by C. J. Selby and C. M. J. Wood, Pacific Gas and Electric 
Co., San Francisco, Calif., as an illustration of good lighting practice and to 
aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
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Measurement of Visual Information Cues 


| _ has been made in identifying 
and measuring some aspects of artificially lighted 
visual fields, such as minimum lighting levels, 
direct glare, reflected glare and polarization, but 
there are other aspects that have so far escaped 
scientific identification and measurement. 

Two identical scenes, for example, can be lighted 
with different lighting distributions to the same 
illumination level and can meet the same gross 
visual comfort criteria; yet, one scene can be 
clearer and sharper than the other. 
convey more visual information than the other, 


One scene can 


both along the avenue of attention where the data 
is consciously processed and, perhaps more im- 
portantly, below the threshold where it is directed 
to nonmental terminals (the motor and regulatory 
systems). 


Purpose of Light-Sight Operation 

The purpose of the light-sight operation is to 
gain information of the world external to the ob- 
server. As mentioned, this information goes to 
various terminals in the body, which act upon it. 
It proceeds from the millions of light receptors in 
the retina, along their nerve extensions in what 
ean be described as a coded pulsation. If it origi- 
nates from the neighborhood of the line of sight 
it goes principally to the higher centers of the 
brain, where it is consciously processed. If it 
originates peripherally it goes principally to the 
motor and regulatory systems of the body, where it 
influences the observer's objective orientation and 
adjustment to the space-system in which he finds 
himself. The effects of this are summated in the 
organism as a ‘‘feeling’’ 
of the observer to the effects on him of the visual 
space. 

Recent work by E. L. Gibson and R. D. Walk of 
Cornell University bears on this. Fig. 1 shows a 
‘**kitten standing on a board laid across a sheet of 
heavy glass set on trestles. The patterned material, 
which lies directly beneath the glass on the right, 
is placed several feet below it, giving the appear- 
ance of a ‘cliff.’ Kittens and other animals nor- 
mally avoid the cliff, descending from the center 
board onto the ‘shallow’ rather than the ‘deep’ 


-the emotional response 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society, September 11-16, 1960, Pittsburgh, 
Pa. AvtTHors: Holophane Co., Inc., New York, N. Y. 
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Measurement of Visual Information Cues 


By H. L. LOGAN 
E. BERGER 


This paper is intended to furnish some insight 
into the occurrence of ‘sameness,’ which is 
introduced by the degradation of contrasts by 
some lighting techniques into some spaces; to 
explore a possible method by which the subtle 
differences in degrees of “sameness’’ intro- 
duced by different lighting techniques may be 
measured and, as a collateral consequence, to 
call attention to the need for preserving the 
interest that is inherent in a field of view, and 
to the importance of lighting so that the 
operation of the orientation reflex is efficient 
and certain. 


side.’’ This despite the facet that they can place 
their feet on a continuing flat surface and get 
tactile evidence of the safety of moving beyond 
the edge of the visual ‘‘cliff.’’ ‘‘ All of the species 
tested thus far have demonstrated depth percep- 
tion in this manner as soon as they are old enough 
to move about, in some cases only one day after 
birth. 

‘*These observations square with what is known 
of the life history and ecological niche of each of 


Figure 1. Three-week-old kitten “freezing” at the edge of 
“visual cliff.” (Reprinted by permission of Scientific 
American.) 
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the animals tested. The survival of a species re- 
quires that its members develop depth perception 
by the time they take up independent locomotion, 
whether at one day (the chick and the goat), three 
to four weeks (the rat and the cat) or six to ten 
months (the human infant). That such a vital 
capacity does not depend on possibly fatal acci- 
dents in the lives of individuals is consistent with 
evolutionary theory.’” 

Further, it does not depend upon image recog- 
nition, but upon stimuli caused by differential 
motion of the visual gradients occurring simul- 
taneously at different distances from the observer. 
‘**Motion parallax’ causes the pattern elements 
on the shallow side to move more rapidly across 
the field of vision when the animal moves its posi- 
tion on the board or moves its head, just as nearby 
objects seen from a moving car appear to pass 
by more quickly than distant ones.’ Present indi- 
cations are that depth discrimination is not learned, 
but is innate. 


Weakening of Information Cues 
By Lighting Method 


Lighting methods that reduce or suppress visual 
gradients of the pattern density, or differential 
‘‘motion parallax’’ types may provide excellent 
conditions for intelleetion based on ‘‘two dimen- 
sional’’ work, but result in the ‘‘bland’’ environ- 
ments so often criticized today. By weakening the 
differential pattern and motion operations they 
obscure whatever native interest exists in the field 
of view, apart from the effect on the emotional 
tone of the observer. 

In short, equal footeandles can, so to speak, be 


Figure 2. Assembly of picture autocorrelator. 
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‘‘different’’; but traditional photometric methods 
will not reveal the difference although it may be 
obvious tu the observer. More footeandles may 
actually reveal less in many eases in which fewer 
footeandles could reveal more. To take an extreme 
ease, but one that many people have experienced 
at one time or another, 1,000 footeandles in a day- 
light fog reveal less useful information than less 
than one footcandle in moonlight without fog. 


The Concept of Measurement of 
Information Cues 

The field of view can be compared to a television 
sereen. The picture is made up of combinations of 
dots of differing contrast. The smaller the dots 
(and so the greater their number), and the smaller 
the contrast interval between contrast steps (and 
so the greater their number), the clearer the pic- 
ture, and the greater the quantity of visual infor- 
mation presented to the observer. 

As a field of view conveying all the cues for 
perspective, depth, spatial relations and detail can 
be constructed in this manner, it ean be similarly 
analyzed and measured for relative information 
content. 

Messrs. E. R. Kretzmer, C. W. Harrison and 
B. M. Oliver of the Bell Telephone Laboratories 
investigated this matter, and Mr. Kretzmer de- 
veloped the Autocorrelator (see Fig. 2), which 
measures visual autocorrelation.* 


Autocorrelation 

Autocorrelation, as used in this paper, is the 
average product of the contrast values of each pair 
of neighboring contrasts relative to the average 
square of all contrast values, in the scene being 
measured. It is called autocorrelation because the 
scene is compared against itself both in coincidence 
and shifted by regular linear intervals. 

The equation for the autocorrelation function 
used here is derived from the expression for the 
autocorrelation for a function F(t) of infinite ex- 


tent along the ¢ axis: 


| F(t) P(ts) at. (1) 
2r 


@(s) lim 


where @(s) is the autocorrelation function ; 
or is the aperture interval ; 
F(t) is direct light transmission ; 
is a variable of integration; 
is the shift of the transparencies with 
respeet to each other; 


~ 


and is shown to be: 


(P(t) —F(t)) (P(ts) — P(t)) 
F2(1) (Fit)) 
fit)fits) (Fit))* 


F?(t) — (F(t))? 
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Figure 3. Close-up view of slide holding assembly and 
shifting mechanism of picture autocorrelator. 


where A(s) is the normalized autocorrelation 
function ; 
F(t) is the average value of F(t) and is 
a constant ; 
f(t) is F(t) with average value removed ; 
8 is the shift; 
F(t) is the direet light transmission. 


By a simple change of variable t( = t+s/2 
— s/2) f (t' + 8/2) —F (t) 
and A(s) = - (3) 


F?(t) — F(t) 


This equation can be represented directly in 
terms of light transmission of the scene transparen- 


cies as 
(+ 8/2) — T, (s/2) T,; ( — 8/2) 
A(s) = ———______—_ — — (4) 
T2(0) — T?,(0) 

where 
T,(0) = Average light transmission of one pic- 
ture slide; 7,(s/2) = Same as 7,(0) except the 
slide has been translated in its own plane by a dis- 
tance s/2; T,(0) — Average transmission of two 


identical transparencies in exact register ; T.( +s/2) 
= Same as T,(0) except that one slide has a dis- 
placement s/2, the other —s/2. The total displace- 
ment from exact register is s. 

All the T functions should include the variable 6, 
1.e., T'(s;,6) where @ is the angle of rotation of the 
scene from horizontal. It was found, however, that 
the autocorrelation function does not show signifi- 
cant differences between 6 and 0 degrees for the 
classes of artificial fields of view checked. It is 
therefore neglected here. 

The values of autocorrelation so obtained per- 
mit the construction of autocorrelation curves of, 
for example, identical scenes using different light- 
ing. A comparison of these curves will then give an 
implicit indication of the relative volume of infor- 
mation cues revealed by different lighting methods. 
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Visual Information 


Information, being a nonmaterial property of 
intelligence, is not measurable, but the data from 
which an intelligence abstracts information may be 
measured. Visual information depends upon spa- 
tio-temporal distributions of luminous radiation. 
These distributions range from complete uniform- 
ity, which is zero pattern, complete redundancy 
and complete autocorrelation (in which every part 
of the field predicts all the rest and therefore con- 
veys no information except the existence of the 
field), to complete nonuniformity, no redundancy, 
no autocorrelation, in which no element predicts 
any other and there is a confusion pattern. This 
investigation’s material lies between these extremes. 

The observer senses complete visual redundancy 
as complete sameness, such as the fog example men- 
tioned earlier, or the inside of a featureless sphere. 
Departures from sameness furnish the cues for vis- 
ual information. As the degree of wealth of correct 
information that can be abstracted from a field of 
view depends upon the degree to which illumina- 
tion reveals native contrast changes, a measure of 
the autocorrelation function gives a clue to the 
relative degree to which these inherent contrast 
changes are revealed or degraded ; in short, it gives 
a clue to the probable population of contrast cues. 
The higher the degree of autocorrelation the lower 
the contrast cue population, and the fewer the data 
from which information can be abstracted. Con- 
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Figure 4. Basic arrangement of picture autocorrelator. 
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Figure 5. Model showing sharp, clear appearance. 


versely, the lower the autocorrelation, the higher 
the contrast cue population and the greater the 
potentialities for abstracting information. 


Kretzmer’s Autocorrelator 


The apparatus devised by Kretzmer to measure 
the transmission 7, and 7», and hence the auto- 
correlation, is shown in an over-all view in Fig. 2. 
The most critical component is the mechanical ar- 
rangement for holding and shifting the two slides 
of the picture under study. Fig. 3 shows a close-up 
view of the table assembly containing the test 
slides, and Fig. 4 shows a schematic section through 
the autocorrelator.* 


Results 


Four pairs of identical scenes with different 
lighting effects are reported here. The first pair of 
scenes is a bank shown in Figs. 5 and 6. Fig. 6 
shows the flattening-out effect, as caught by the 
eamera. This particular picture has been widely 
publicized and is the same as appears in Kohler 


2 
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Figure 6. Actual job showing degradation of contrasts. 


and Luckhardt’s book Lighting in Architecture# 
The use of the massive screen as a focus of interest 
at the rear of the principal area serves its purpose 
well in the model but is hardly visible in the pie- 
ture of the actual job. The model interior, Fig. 5, 
is in all respects sharper and clearer. Whether or 
not the two pictures accurately represent the two 
scenes is irrelevant at this stage of the investiga- 
tion. There is no question that this kind of effect 
exists and has been experienced by most lighting 
engineers, and the central purpose of this paper is 
to show that this kind of difference can be meas- 
ured. Any suitable pair of pictures is appropriate 
At a later stage the technique of 
securing reliable representations of concrete scenes 
for the needs of this type of measurement can be 
diseussd. Suffice it for now to point out that the 


at this stage. 


photographie process tends to contract ranges of 
contrast steps that go beyond the capacity of the 
emulsion for proportional representation. The re- 
sult is that scenes with a wide range of contrasts 
may be under-represented. That is, they may show 


ACTUAL JOB PICTURE 
MODEL PICTURE 
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Figure 7. Autocorrelation curves for 
the two scenes shown in Figs. 5 and 6. 
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Figure 8. Uncontrolled street lighting. 


a higher degree of autocorrelation in the picture 
of the scene than in the actual scene. On the other 
hand, scenes with a small range of contrasts tend 
to be more accurately represented. The net effect 
is to show a smaller difference between identical 
pairs with different lighting effects than between 
the actual scenes. In short, the nature of the pho- 
tographic process tends to make measurements of 
the difference between differently lighted identical 
scenes conservative. 

Fig. 7 shows the difference in autocorrelation be- 
tween the job picture and the model picture in 
Figs. 5 and 6. Complete autocorrelation would be 
shown by a straight line across the top of the dia- 
gram at unity. Zero autocorrelation would be 
shown by a spike rising vertically from zero to the 
unity line. 


Figure 9. Controlled street lighting. 


Figs. 8 and 9 compare with the same street light- 
ing site under two lighting methods. Fig. 10 gives 
the autocorrelation difference. The decrease in 
autocorrelation from Scene 8 to Scene 9 seems to 
be relatively small and this impression is borne out 
by a careful inspection of the pictures. Yet the dif- 
ference in response by the observer is considerable. 
As he looks down the street in Fig. 8 he is looking 
into the unknown. As he looks down the same 
street in Fig. 9 he is looking into the known. A 
small change in autocorrelation can make a large 
change in visual interpretation. These road light- 
ing pictures are an excellent example of the large 
differentiation in response to very slight differences 
in stimuli that is characteristic of visual interpre- 
tation. This will be referred to again later on. 

Figs. 11 and 12 compare two identical class- 
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Figure 10. Autocorrelation curves for 
the two scenes in Figs. 8 and 9. 
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1l and 12. lighted by indirect 
left) and semi-direct 


The two class- 


Figures Classrooms 


incandescent equipment (Fig. 11, 
incandescent equipment (Fig. 12, right). 


_INDIREC TLY LIGHTED | 
CLASSROOM 


~--- DIRECTLY LIGHTED 
ASSROOM 


SHIFT, AS, IN MILLS 
Figure 13. Autocorrelation curves for the two scenes in 
Figs. 11 and 12. 


eportin 


Figures 14 and 15. “B” of Sample A-1 (Fig. 14, top) 
and “A” of Sample A-l (Fig. 15) from “Visibility 
Measurements on Several Schoolroom Visual Tasks 
Under Different Lighting Conditions,” by D. M. Finch, 
Proceedings, Second Research Symposium, Illuminating 
Engineering Research Institute, 1958. 
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rooms were physically situated side by side, so that it 
was possible to take both of these photographs simul- 
taneously on the same negative. 


from outside, using indirect and 
semi-direct lighting. The two pictures were taken 
simultaneously on the same negative, and then cut 
apart. Fig. 13 gives the autocorrelation curves for 
these two scenes. 

Figs. 14 and 15 give two samples of printed text 
investigated for reflected glare effects by J. M. 
Chorlton and H. F. Davidson,‘ and later checked 
by D. M. Finch. The autocorrelation curves are 
given in Fig. 16. 

So far a conceptual difference in ‘‘sameness 
has been shown between each pair of members of 
the four pairs of scenes. What is the degree of 
difference in sameness, expressed as a number, 
that these studies show? Here the path is not clear. 
If the present theory of measurement is followed 
—the theory that ‘“‘any 
precisely specified operation that yields a number’”’ 
arbitrary metric may be adopted, and num- 
but what would they mean? The 


rooms as seen 


defines measurement as 


—an 
bers arrived at; 
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Figure 16. Autocorrelation curves for the two samples 
of reflected glare phenomena shown in Figs. 14 and 15. 
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possibility that their full meaning might not be 
clear, and might have to wait for further data and 
further insights, is no argument against such num- 
bers. The history of investigation is full of in- 
stances where the meaning of the measurements did 
not become clear until long after adoption ; but it is 
well to understand the present limitations on the 
meaning of any familiar metric that can be adopted 
to meet the present situation. 

The obvious possibilities are a linear metric, an 
area metric or a volume metric, but the only thing 
that can be said with reasonable certainty at this 
point is that a series of numbers would be gen- 
erated that were correct sequentially. That is, such 
numbers would show whether a scene had more or 
less ‘‘sameness’’ than another scene, but not neces- 
sarily how much more or less; just as glare factors 
show whether or not one scene has more glare than 
another, but not how much more or less. 

The autocorrelation curves give this information 
on direct inspection so it is not necessary to adopt 
a numerical expression for this purpose. However, 
if this kind of data is to have practical, common 
sense applications, a numerical expression of de- 
grees of difference is necessary; so the authors 
offer the following, with the sincere hope that 
others may be inspired to work on this problem 
and perhaps develop a better solution. 

As mentioned earlier, to obtain a complete con- 
struct of the autocorrelation function it is necessary 
to obtain readings for each ‘‘angle of rotation of 
the seene from horizontal,’’ but investigation 
showed that for the scenes worked with, readings 
for the lateral shift gave a sufficiently close ap- 
proximation so that the curves of these readings 
ean be rotated through 360 degrees to generate a 
volume figure. This volume figure can then be 
compared to the volume figure for complete auto- 
correlation, which is the volume of the cylinder 
generated by rotating the ‘‘eurve’’ at unity. The 
difference can be interpreted as a measure in terms 
of autocorrelation of the decrease in ‘“‘sameness’’ 
from total ‘‘sameness.’’ 

The results of applying this metrie to the cases 
studied in this paper are given in Table I. 


TABLE I. 
Differ- 

Scene “Sameness” ence 
Reference Field (Unity Autocorrelation) 10,000 A. C. “Points” 
Figure 5—Actual Bank Scene 9,289) 480 
Figure 6—Model Bank Scene 8.809) 
Figure 8—Uncontrolled Street Lighting 9,461) 
Figure %—Controlled Street Lighting 9,380)°" 181 
Figure 11—Indirectly Lighted Classroom 9,568) 121 
Figure 12—Semi-Directly Lighted Classroom 4447)°" 
Figure 14—-Reflected Glare Sample (5°) 9,653) 57 

‘ 


Figure 15-——Reflected Glare Sample (40°) 9,594)°°" 


JUNE 1961 


Returning to the earlier statement that a small 
change in autocorrelation may be followed by a 
large change in response, the 181 A.C. ‘‘points’’ 
difference between the street lighting scenes may 
have greater value to the observer than the 480 
points change between the bank lighting pictures. 

It is possible that an A.C. change in a scene that 
is at or near ‘‘sameness’’ may have more value 
than a similar change in a scene that is far removed 
from ‘‘sameness.’’ It is also possible that the in- 
formation cue population represented by a change 
near complete ‘‘sameness’’ is smaller than for the 
same magnitude change at lesser degrees of ‘‘same- 
ness.”"’ There is evidence that these two effects 
occur and may compensate for each other. In that 
case the metric would be correct for sequence, and 
may be a good approximation to the actual rela- 
tive magnitude differences in the degrees of auto- 
correlation. 

The resolution of this will depend upon further 
work, and further insights into the precise nature 
of the phenomena related to autocorrelation. 

In conclusion, the data from such a few studies 
can only illustrate the nature of the problem be- 
ing investigated; but if our present suggestions 
cannot avoid the incompleteness of a progress re- 
port, perhaps they possess the value of opening a 
perspective, and promising a fuller serutiny. 
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DISCUSSION 


B. F. Jones:* There is little doubt that this paper leads 
into a subject which needs to be pursued and valid coin- 
clusions reached which will improve our control of the seeing 
environment. The approach that is presented, however, is 
one with which it is difficult for me to agree. It seems that 
we are in the position of trying to measure something, but 
that we are not sure that we are measuring what we wish, 
nor what the significance of the measurements may be. 

It is hard to see how information based on reactions of 
an immature specimen of a relatively low-intelligence species 
in an unfamiliar situation can be used to draw valid con- 
elusions regarding the reactions of a mature human being 
in a familiar environment. There is no doubt that visual 
information cues form the major basis of our reaction to 
the physical world, and lack of them, or the presence of 
contradictory cues, will have a profound influence on our 
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well-being and performance. Anyone who has ever tried to 
paint the inside of a photometric sphere has had a con- 
vineing demonstration of the necessity for visual cues for 
performance and for orientation. A visit to Cosmos in the 
Black Hills, or Mystery Spot near San Francisco, as well 
as numerous fun houses scattered across the country, will 
give graphic proof of the effects of presenting visual in- 
formation which is in conflict with other sensory cues. A 
Witkin, ‘‘ The 
which appeared in the Febru 


Scientific American article by Herman A. 
Perception of the Upright, 
ary, 1959 issue, bears on this problem. 


In even a highly bland environment, motion parallax and 
stereoscopic vision function unchanged. Such an environ- 
ment, however, does lack interest. I doubt that all the 
reasons behind such a lack have yet been identified, though 
the lack of directional flux and its ‘‘modeling’’ effect un- 
doubtedly is a major contributor. There is no reason, how 
ever, why the lighting must bear all the blame for the 
lack of interest, It is quite possible to design a stimulating 
environment in which the lighting is glareless, from both 
direet and refleeted standpoints. Color, arrangement, texture, 
construetion—all can be used to produce a stimulating or 
interesting room, free of the ‘‘bland’’ label, even though 
the lighting is entirely diffuse. 

It is also possible to obtain directional flux without in 
troducing glare-producing factors into the installation, thus 
retaining its modeling effect without the penalty of re- 
flected glare. One way of doing this is to use a substantial 
directional component along with primarily indirect lighting, 
with the brightness of the part of the system which produces 
the direetional component controlled so that it does not pro- 
vide too great a contrast with the ceiling, thus keeping the 
brigthness ratio low enough to reduce reflected glare to 
insignifieance. Another way is to use an entirely direct 
system, but one which covers the entire ceiling, and whose 
brightness is controlled. A ceiling entirely covered with lens 
panels of the pyramidal or conic element type, above which 
is either an indireet system or a diffusing panel, will pro 
vide the low-brightness variation which makes for success 
ful reflected glare reduction, combined with the high-angle 
brightness control which eliminates direct glare. In this 
ease, modeling light will be largely retained, sinee actually 
all the light is directional light. Note that a luminous ceil 
ing composed entirely of diffusing elements does not meet 
these criteria and therefore can be a direct glare problem, 
as well as providing no directional flux. 

Neither system detailed above will show up well on the 
autocorrelator if the decoration of the room is not planned 
to add interest. If the room is decorated to add interest 
without losing lighting quality, it also may not show up 
well on the autoecorrelator. Sinee contrast in color, small 
areas of accent, and shape and texture combinations are 
the main tools, the gross contrast differences measured by 
the autoeorrelator will not be present. 

In short, while I agree that ‘‘sameness’ in an environ 
ment is not stimulating, I am not persuaded that the 
autocorrelator measurements are at all indicative of interest 
in an environment, either as to presence or absence, or as 
to degree. I am disturbed, however, at the possibility that 
autocorrelator measurements might be used as an indication 
of quality in a lighting system—a distinction which it 
cannot claim, Unfortunately, low-quality, high-contrast en 
vironments will almost inevitably be rendered as desirable 
based on autocorrelation points, 

I do not wish to imply that this sort of investigation is 
fruitless. One of the biggest flaws in our eurrent seeing 


environments, particularly in office and school design, is 


400 Measurement of Visual Information Cues—Logan-Berger 


lack of interest. If the characteristics that go to make up 
‘‘interest’’ can be defined and evaluated, a way can be 
found to measure them. This criterion can then take its 
place along intensity, brightness ratio, glare index, and 
the other criteria which must be weighed in the design of 
the seeing environment for each task. 


Warp Harrison:* It would appear that the increased vis- 
ual information which the authors are interested in measur 
ing would be of importance in some locations, for example, 
in street lighting or show window lighting, but would be 
relatively inconsequential in office and school lighting. A 
possible exception might be its application to the reflected 
glare problem treated in Figs. 14 and 15 which, frankly, I 
do not fully comprehend. 

The picture of the eat is intriguing. Would the ecat’s re 
action have been the same if there had been no actual cliff, 
but simply the change in pattern size on a single plane? As 
I understand it, the cat had to trust the strength of the 
plate glass, of which it had no knowledge. 

Table I summarizes the results of the authors’ computa- 
tions. The numerical values are obtained by taking the 
eube of the actual measurements and even then the differ- 
enees seem small. Their relative order is also somewhat sur- 
prising to me. I would have supposed that the street light- 
ing photographs and the reflected glare samples would have 
rated first and second on the list. 

In general, I believe it is the authors’ wish to emphasize 
to us by measurement that a sunny day is more interesting 
than an overeast day and that we distinguish three-dimen- 
sional objects more clearly under the former condition. 
Further, that totally indireet lighting and luminous eeil- 
ings fall into the cloudy day category; there is a good deal 


to be said for this thesis. 


Sy.ivester K. Gura:* As is usual, many questions arise 
when any new procedure is presented. The authors do point 
out that further work is needed in order to obtain a better 
understanding of autocorrelation. Therefore, perhaps these 
comments and questions will be added to those which I am 
sure they already have in mind. 

What does autocorrelation indicate? According to the 
illustrations given, when contrasts within a given seene are 
relatively low, shifting a pair of such transparencies in the 
autocorrelation does not produce as much of a change in 
transmittance as it does in a seene having contrasts. This 
can be compared with determining how much a photograph 
can be out of foeus so that details cannot be diserimi 
nated. Obviously, high contrast will show up better than 
low contrast. It also seems to be related to the measure 
ment of visibility; that is, how much ean a picture be re- 
duced in brightness or in contrast before some of the 
details are lost? 

It does seem that the autocorrelation is rather insensitive. 
For example, rather small differences in the autocorrelation 
funetion are indicated for the pairs of scenes which differ 
greatly in eontrast—street lighting and printed matter. On 
the other hand, the two views of interior lighting show 
much greater differences in autocorrelation. These seem to 
be somewhat contradictory. Furthermore, the evaluation of 
lighting systems, especially of classrooms, as viewed from 
outdoors is not considered particularly pertinent. Such 
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lighting systems are designed to illuminate things to be 
viewed by the occupants within the room. 

Aceording to my understanding of autocorrelation, a 
better rating would be assigned to a lighting system in 
which the luminaires stand out in sharp contrast from their 
surroundings. Thus, a very bright and glaring lighting sys- 
tem could be given a favorable autocorrelation rating. In 
other words, those aspects of a scene which should be, but 
are not relatively inconspicuous, are not penalized by the 
autocorrelator. 

I wonder whether ‘‘normalizing’’ the autocorrelation 
data may result in losing information. Perhaps if the re- 
sults were presented on some absolute basis, the differences 
between high and low contrasts would be emphasized. 

One very real problem is that a photograph or transpar- 
ency docs not represent a scene exactly as it is seen by the 
eye. Accordingly, there will be a difference between auto 
correlation data and the actual integration of visual contrast 
sensations. Furthermore, since the autocorrelation function 
is derived from the average transmittance of pairs of trans 
parencies, no plus factor is given for color contrast. The 
numerical values merely represent the brightness of the dif- 
fusing glass in the autocorrelator as the pair of transpar- 
encies is shifted. 

A great deal more work needs to be done, not only in 
photographing and measuring scenes but on the evaluation 
and analysis of the measurements, before we can be sure 
that autocorrelation does what the authors of this paper 
feel it ean do. 


PHELPS MEAKER:* This is certainly a subject demanding 
much thought and careful consideration, for there are many 
pitfalls in a correct evaluation of the procedure and its in- 
terpretation. The latter is so important that I want to ask 
some questions and comment on some points that may bring 
out more details of this concept. It is realized that the 
autocorrelator employed for the studies reported in this 
paper was probably designed for a somewhat different pur 
pose, and that some of its features would have been altered 
had the authors specified the details of its performance. 

Some readers may fail to notice that the total relative 
movement of the two transparencies (either positive or 
negative) is only 1/100 of an inch. If the entire view is 
about three inches wide, this means a motion of only 1/300 
of the whole. Accordingly, contrasts evaluated are only 
between areas that are very close together. In Fig. 5, for 
instance, the maximum shift is probably a little less than 
the width of one of the narrower stripes of the sereen. 
Making a conjecture as to the probable photographie dis- 
tance, it appears that the total shift is a little less than 
the width of the fovea. A greater shift would be desirable 
since information is revealed by contrasts with images 
even beyond the foveal area. 

It is noticed that the positive and negative shift traces 
appear completely symmetrical. It is assumed that rela- 
tive shift in two directions was useful for the purposes 
of the original apparatus. It does not appear to add to the 
appraisal in the present application. 

A visual comparison of Fig. 9 with Fig. 8 appears to sug- 
gest a way of showing a greater difference than is shown 
in Fig. 10. If the slides were masked below a horizontal 
line through the base of the lamp post at the left-hand 
eurve, would there not have been a more significant record? 
All that light area in the foreground reduces sensitivity, 
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while its margins add practically nothing to information. 

The authors say: ‘‘ Zero autocorrelation would be shown 
by a spike rising vertically from zero to the unity line.’’ 
Such a situation would be approximated by a slide which 
was completely opaque except for a narrow vertical slit one 
or two mils wide. The record would give only one informa- 
tion cue, but it would be extremely vivid. Hence, very low 
autocorrelation is not of itself an indication of a large 
population of information cues. 

If a slide were made up of a succession of vertical black- 
and-white stripes one mil wide, or of a checkerboard pattern 
of one mil squares, each side of the record would have a 
series of five peaks and valleys extending from zero to unity. 
Several thoughts are suggested by this concept. Some quali- 
tative appraisal of the record is needed if one wishes to 
detect sameness, The slope of the graph seems to be of im- 
portance—mayhe more than the ordinate values. Since such 
a record might indicate a high population of information 
cues, and the area beneath the graph would be about 50 
per cent of the area under the unity line, does it follow 
that maximum information results from a 50 per cent area 
graph? If so, the interpretation of Table I should take 
this into account. 

The concept of volume metric interpretation is somewhat 
difficult to visualize. Is this applicable to a scene such as 
is shown in Figs. 14 and 15, which in actuality would be 
viewed only over a fraction of 360 degrees? 


H. L. Logan anp E. Bercer:* Regarding Mr. Jones’s 
comments, the article referred to by Messrs. Gibson and 
Walk clearly does not confine the investigation to ‘‘im- 
mature specimens of a relatively low-intelligence species,’’ 
but covers a wide range, including human infants. One of 
the aspects of these phenomena is that ‘‘intelligence is not 
involved.’’ The reaction is involuntary and constant. It is 
operating simultaneously with the voluntary reaction to 
line-of-sight stimuli, and much faster, as it doesn’t have 
to pass through the delaying mechanism of recognition of 
data, judgment, decision and finally action. 

In short, the kind of optical cues we are principally 
eoneerned with are those that trigger innate, involuntary, 
hereditary mechanisms, with which sentient creatures of all 
kinds (which possess visual mechanisms) are automatically 
and continuously dealing, while exposed to visual stimuli. 
These are the kind of cues that some lighting practices tend 
to degrade, and for which we have suggested a method of 
measurement. We agree that the method leaves much to 
be desired, but we were careful to point out that ‘‘the 
data ... ean only illustrate the nature of the problem 
being investigated.’’ 

Our purpose was to open a way to a method of measure- 
ment of the degree to which visual information cues, which 
affeet both voluntary and involuntary responses, could be 
revealed by lighting the same scene by different methods. 
This has nothing to do directly with the rather ambiguous 
concept of quality in lighting, but as first things come first, 
‘*the purpose of the light-sight operation is to gain infor- 
mation of the world external to the observer.’’ The 
quality aspects may be added to this primary requirement, 
to the degree that they assist reception of the necessary 
visual cues. When added in excess the visual space tends 
to miscue the observer. 

Mr. Jones states with regard to some lighting systems 
he discusses that ‘‘neither system detailed above will show 
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up well on the autocorrelator, if the decoration of the room 
is not planned to add interest.’’ We would like to point 
out here that there is no criterion of interest as implied by 
Mr. Jones. Various scenes are merely measured relative to 
each other. Thus, such a general statement is meaningless. 

The general trend of artificial lighting is to develop a 
closer correlation with the physical, physiological, psycho 
logical and esthetic needs of people. This paper is a tenta 
tive step toward working out one of the important elements. 

With reference to interest, it appears to us that we are 
not using this term in the same sense as Mr, Jones. He seems 
to equate interest with attractiveness. We referred to the 
‘native (or inherent) interest’’ in a seene, and measured 
the same seene without changing it in any way other than 
the change involved in lighting it differently. We measured 
it to see if the instrument selected was sufficiently sensitive 
to show a difference between different ways of lighting in 
situations where people could see a difference not inter 
pretable by traditional methods, and we found that it was. 
We rated this in terms of departure from sameness. 

Finally, with suitable color filters, the instrument could 
operate on colored seenes, but owing to the complexities 
introduced by color, the first investigation was made with 
black and white. 

We would make a change of emphasis in Dr. Harrison's 
first judgment; namely, increased visual information may 
have more important consequences in some locations than 
in others, but it has importance in all situations. It may 
have more importance in street lighting than in office 
lighting, for example, as visual miscues in street lighting 
owing to missing, inadequate or distorted visual cues may 
result fatally for the vietim, whereas in office lighting it 
may be the source of mistakes, of redone work, and of 
unnecessary fatigue owing to the absence of the richness 
of eues which are required by the body for economic 
museular operation, 

With reference to the nine-days’ old kitten, the researchers 
(Gibson and Walk 
bias was concealed in the design of the visual cliff we 


reported: ‘‘To make sure no hidden 


conducted a number of control experiments. In one of them 
we eliminated reflections from the glass by lighting the 
patterned surfaces from below the glass (to aceomplish 
this we dropped the pattern below the glass on both sides, 
but more on one side than the other). The animals still 
consistently chose the shallow side.’’ They also tested the 
role of the patterned surface by replacing it on either side 
of the centerboard with a homogeneous grey surface. This 
removed both the ‘‘motion parallax’’ and pattern density 
clues, and as a result the animals moved without preference 
to either side. This showed that when the tactile cues 
dominated, the animals ‘‘trusted to the strength of the 
plate glass.’’ 

These reactions were not the result of ‘‘knowledge’’ (Dr. 
Harrison’s word), but of inherited reflexes. These reflexes 
are equally inherited by humans, and visual environments 
Benefits 


may range from the work in hand which is associated with 


trigger them, either to our benefit or hazard. 


the aequirement of food, shelter and the amenities of life, 
to the minor relief gained by looking at a patch of color 
that affords a change in the visual pace. Hazards may 
range from those that threaten life to those which merely 
disturb one’s composure, and both benefits and hazards may 
be seen or merely ‘‘sensed.’’ When they are seen they 
oceupy a primary center of attention on the line of sight. 
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When they are ‘‘sensed’’ they are submerged below the 
impact of the conscious centers of interest. When they are 
seen they are picked up on the line of sight giving conscious 
evidence of their presence. When they are ‘‘felt’’ they are 
picked up involuntarily from data coming in from outside 
the centers of attraction. 

While it is desirable to make the benefits and hazards in 
artificially-designed visual space coincide with the centers 
of visual attraction, only one of them at a time ean be 
handled by the line of sight—and at that moment it may 
be the wrong one. Therefore, the visual centers of attraction 
must be set up so that when the attention is oceupied by 
one of them the rest are providing efficient data, via the 
nervous system to internal body terminals, to ensure that 
correct and adequate reflexes oceur. These are less likely 
on a grey day or with artificial analogs of a grey day. 

We will not have visual enivronments which consistently 
promote our welfare until we know how to tailor them to 
suit both our aequired and our inherited reactions. This is 
a large problem, and if it cannot be solved in short order 
one should not infer that it cannot be solved at all. Our 
paper is a very tentative beginning. 

Answering Dr. Guth’s questions in order, autocorrelation 
indicates the contrast population of a visual scene in terms 
of departure from a no-contrast reference state—or de- 
parture from ‘‘sameness.’’ The street lighting seenes show 


a great deal of ‘‘sameness’’—large areas of darkness in 


the one picture, and large areas of ‘‘lightness’’ (the road- 
way) in the other picture, so that the aetual contrast 
population in the two pictures was not greatly different. 
However, the difference was such as to be vitally important 
to an observer, and the reader is referred to our reply to 
Mr. Meaker for more detailed comments. 

The printed matter, likewise, was surrounded by a rela- 
tively large area of no-contrast background, which served 
to reduce the numerical difference between the two samples. 
A greater numerical difference could have been shown by 
masking more of the redundant background, but that would 
have introdueed a different comparison scale from that used 
for the other scenes. Maybe a different scale should be used 
for sight-eentered tasks, but that is for future study. 

We agree that the evaluation of lighting systems as 
viewed. from outside the visual space is not necessarily 
pertinent to their effeetiveness inside the space, but at 
this stage of the work we were interested in finding out 
what could be measured by this method, and in this example 
we had two contiguous situations that could be photographed 
simultaneously under exactly the same conditions. 

Dr. Guth’s assumption that a glaring lighting system 
would be given a favorable autocorrelation rating does not 
necessarily follow. We do not know, as of now, what a 
favorable autocorrelation would be, and we cannot extra- 
polate from present results. We do know that within certain 
limits the greater the departure from ‘‘sameness,’’ the 
greater the visual cues available to the observer for efficient 
and safe operation of visual space, but we do not yet know 
what these limits are. As a working basis it may be assumed 
that such limits coincide with present findings on glare, and 
work needs to be done on many environments that meet 
present glare restrictions but differ in departures from 
sameness. The bank example in the paper was one such 
comparison, but many more need to be made. 

’? process resulting in under 
reporting of information, the process does not report infor- 


As for the ‘‘normalizing 
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Figure A. (above and right). Autocorrelation plot for 
the scene shown at right. From Kretzmer, E. R.: “Sta- 
tisties of Television Signals,” Monograph 2008, Bell 
Telephone System Technical Publications, Fig. 5, page 7. 


mation but only the raw material, which a human observer 
ean translate into information. 

We are indebted to the Bell Telephone experts mentioned 
in the paper for the process which has been helpful in 
evaluating the relative effectiveness of visual scenes on 
television sereens, As there is no essential difference between 
a television projection and a photographic projection, it 
ean be equally well and reliably applied to the latter. 

That there is a difference between the actual seene and 
a photographie representation, no matter how well taken, 
is quite true; on the other hand, however, photographs can 
be highly reliable representations of a visual scene. How 
important the residual difference between a good photograph 
and the actual scene may be we do not know; here we are 
being guided by common sense. 

The color complication is resolvable, as mentioned above, 
but as we have to crawl before we walk, we started with 
black and white. 

The size of the shift used in measuring a scene is a 
function of the population density of adjacent contrasts. 
The greater the population of information cues the smaller 
the shift needed to show a departure from autocorrelation. 
When a one-mil shift, or any other size of shift, is used, it 
is a shift simultaneously over the whole scene. That is, 
adjoining segments are shifted over the whole scene simul- 
taneously. In some cases the shift may coincide with an 
assumed size of the foveal region of an observer, but there 
is no relation between them. 

The second point is that the material for this investigation 
lies between these extremes; that is, between situations 
giving a ‘‘spike’’ or a flat line. A white stripe on a black 
background would not give a spike, as Mr. Meaker assumes, 
but after the first one-mil shift would degenerate into a 
horizontal line just a little below the top of the diagram, 
showing a great degree of autocorrelation and very little 
in the way of information cues. 

Mr. Meaker’s assumption that the slope of the curve may 
be more significant than the ordinate values may be correct. 
It is the slope rather than the ordinate values that has been 
used by the Bell Telephone Laboratories researchers to 


predict the number of ‘‘ bits’’ required to transmit a picture 
in visual signals, but in their opinion this step has no 
application to what we are trying to measure, 


Masking scenes so as to measure only areas having a 
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large population of contrast cues, as in the street lighting 
scenes, could be done, but it would only tell part of the 
story. The degree to which redundancy exists, both as a 
background to support a pattern of visual information 
cues, and as a diluting mask for such cues, is also important. 

We need a measure for the whole field of view, and not 
just for sight-centered tasks. The reason, as we tried to 
show in the introductory paragraphs of the paper, is that 
there are two modes of visual perception. There is ‘‘literal’’ 
perception, which is perception, mostly below the conscious 
threshold, of the substantial and spatial visual world, and 
‘*sehematic’’ perception, which is the conscious perception 
of the world of useful and significant things to which we 
ordinarily attend. This latter shifts continually from one 
visual center of attraction to another. 

**Literal’’ perception is dependent primarily on stimula 
tion rather than on consciously recognized meaning or 
mental elaboration. Gradients of the pattern density or 
differential ‘‘motion parallax’’ types are the stimulus 
correlates that trigger orientation reflexes with reference 
to perceived space and perceived locomotion. A measurement 
of the degree of revelation, or of suppression, of these 
contrast gradients over the whole field of view, in terms of 
their departure from ‘‘sameness,’’ can be an important 
clue to the degree to which the visual space serves the 
welfare (health and safety) of the occupants. 

Regarding Mr. Meaker’s question, ‘‘Does it follow that 
maximum information results from a 50 per cent area 
graph?’’, Fig. A of this discussion shows the plot of auto 
correlation for the scene in Fig. 2. Inspection shows that 
the area of this graph is much below 50 per cent, vet the 
scene measured is chock-full of information cues. 

We do not know just what departure from ‘‘sameness’’ 
(50 per cent, 90 per cent, 95 per cent) would indicate 
either a maximum or an optimum yield of information cues. 


We only know that 100 per cent ‘‘sameness’’ indicates no 
information cues in the sense used here, and zero ‘‘same- 
ness’’ also indicates no information cues. This is because 
zero ‘‘sameness’’ occurs when a confusion pattern fills the 
field of view, with no contrast predictable from any other 
contrast. We do not know where the most desirable yield in 
information cues occurs between these conditions of 100 
per cent and zero per cent ‘‘sameness,’’ but it would seem 


to be closer to the zero than the 100 per cent condition. 
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INSTALLATION AT 
PHILADELPHIA ELECTRIC 
CO. DISTRICT OFFICE 
PENN AND SWEDE STS. 
NORRISTOWN, PA. 


Lighting a Showroom 


LIGHTING OBJECTIVE: To provide general illumination and an attractive environment for the 


merchandising of electric appliances. 


GENERAL INFORMATION: This showroom-merchandising area occupies a space 44 feet wide by 
approximately 72 feet long with a ceiling height of 11 feet. Adjoining area (44 feet wide by ap- 
proximately 16 feet deep), shown in background of photo, is used as a collection area. Colors and 
reflectances of the major room surfaces are: ceiling, egg-shell white (70% RF); walls, egg-shell 
white (60% RF) ; floor, rose grey (30% RF). 


INSTALLATION: General lighting in this merchandising area is provided by 56 Metaleraft Products 
Co., Ine. catalog No. PL 486-40 recessed four- by four-foot fluorescent luminaires each equipped 
with an acrylic plastic diffuser and six 40-watt T-12 warm white rapid-start lamps. These units are 
arranged as follows: the center row is in groups of four with a 12-inch space between ends; the 
units on each side of this are grouped in twos on nine-foot centers with four feet between their ends 
and the sides of the center row; the single units, shown at right in photo, are also on nine-foot 
centers but are 18 feet from right side of center row. 

Supplementary lighting is provided by 25 Day-Brite Lighting Ine. catalog No. 80175 recessed 
adjustable units equipped with 150-watt PAR-38 side prong incandescent lamps. Eighteen of these 
units are located as shown above on nine-foot centers five feet from the sides of the center row. 
The remaining seven are located at right in photo on four-foot centers. 

Average general level of illumination is 170 footecandles. Brightnesses at that time are: lumi- 
naires (fluorescent) at 45 degrees, 1085 fL; ceiling, 35 fL; walls, 60 fL; floor, 50 fL. 


Lighting designed by James R. Rodisch, Philadelphia Electric Co., Philadelphia, Pa. 


Lighting data submitted by James R. Rodisch and George T. Anderson, Jr., Philadelphia 
Electric Co., Philadelphia, Pa. as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, 1ES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
Series XXVI 
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Electroluminescent Lamp Brightness Measurement 


Some of the problems encountered in the measurement of brightness 


By ROBERT W. WOLLENTIN 
STANLEY R. GOLDFARB 
D. CLIFFORD BELL 


of electroluminescent light sources are discussed in this paper, The 
influence of operating voltage, frequency, and temperature on 
lamp brightness is considered, with emphasis placed upon the cali- 
bration and adaptation of the Spectra Brightness Spot Meter for 


‘he RECENT acceptance by commercial 
and military organizations of electroluminescence 
as a source of illumination has emphasized the 
importance of accurate brightness measurements of 
these sources. For many development and research 
activities on light sources, it is adequate simply to 
obtain relative brightness data through the use of 
a reliable instrument capable of yielding an ac- 
ceptable degree of reproducibility. For marketing 
and other purposes, however, it is imperative to 
establish the absolute brightness of the electrolumi- 
nescent light sources, which may emit light of 
almost any hue or saturation. Brightness measure- 
ment is particularly troublesome when considering 
electroluminescent sources since levels are some- 
times very low and the color of the emission may 
alter somewhat with time of operation or, more 
drastically, with a change in excitation frequency. 
Since the authors have found the Spectra Bright- 
ness Spot Meter (Model UB 1/2, with an external 
meter) to function with an acceptable degree of 
reproducibility, and since this instrument is in 
wide use as a measuring tool for electroluminescent 
light sources, this paper is concerned with problems 
involved in adapting it to the accurate determina- 
tion of electroluminescent source brightness. 
There are three general sources of measurement 
error. One is inherent instrument inaccuracy; 
another is source fluctuation (both of calibration 
source and unknown source); the third is ‘‘ pilot 
error,’’ not discussed here. Particular errors found 
in brightness measurement are discussed below. 


Instrument Error 


Focusing Barrel Adjustments 

The light impinging on the brightness meter 
detector is governed primarily by a fixed aperture 
within the optical system except when a Micro 
Spectar Lens is employed. If the instrument foeus- 
ing barrel is adjusted after calibration using a 
Micro Spectar Lens, the change in sensitivity may 


use in the measurement of brightness of colored light sources. 


be in the order of 20 to 30 per cent, depending 
upon the extent of the adjustment. If it is adjusted 
after calibration using a single element or the 
Spectar Lens the error is in the order of two per 
cent. To eliminate these errors entirely, the best 
procedure is to set the focusing barrel at infinity 
during calibration, regardless of which lens is em- 
ployed, and not to alter it thereafter. 


Color Response 

Wide variations were observed when two or 
more Spectra Brightness Meters were employed to 
measure the brightnesses of electroluminescent 
lamps emitting in various spectral energy regions. 
For example, the measured brightness values on red- 
emitting lamps differed as much as 300 per cent for 
the various meters employed. In another case, two 
specific Ultra-Sensitive Spectra Meters, which were 
adjusted to read the same when viewing a stand- 
ardized 9.0-footlambert white source, were found to 
differ by 15 per cent and 29 per cent in their 
readings on green and blue-emitting electrolumi- 
nescent lamps, respectively, but agreed in the read- 
ings for a yellow-emitting lamp. 


Lens Selection 

A supplementary lens should be employed where 
it is desirable to monitor the brightnesses of small 
areas. However, since the uniformity of electro- 
luminescent lamp brightness varies over its emitting 
surface, it is desirable to monitor an average 
brightness. Obviously, if the viewing area were 
too small, only a few phosphor particles would be 
measured. Therefore, to achieve an average bright- 
ness reading, one should monitor a large area on 
the lamp. Since the opal glass used with the 
standard source is nonuniform, the Spectra Meter 
is calibrated out of foeus, thereby monitoring the 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 11-16, 1960, Pitts- 
burgh, Pa. AvuTHORS: Messrs. Wollentin and Goldfarb: Westing- 
house Electrie Corp., Bloomfield, N. J.; Mr. Bell: Chicago Miniature 
Lamp Works, Chicago, Il. 
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average brightness of a large area. Similarly, it 
is recommended that the instrument be used as it 
is calibrated for monitoring nonuniform sources. 
For example, when the Spectar Lens is held against 
a flat source, it will monitor the average brightness 
of a Ye-inch diameter area. If an Ultra-Sensitive 
l4-degree Meter with a Spectar lens is focused on 
the source, it will monitor the brightness of a 
so-inch diameter area. 


Calibration to White Standard Source 


Detailed recommendations for an accurate cali- 
bration procedure can be found in Appendix A of 
a report on Air Force Contract 33(616)-5811.' 


Source Fluctuation 


Temperature Effect on Electroluminescence 


It has been shown by numerous investigators*" 
that temperature has an influence on electrolumi- 
nescence brightness. The degree of this influence 
on brightness is dependent upon the composition 
of the phosphor. For example, the effect of tem- 
perature on the brightness of a green-emitting 
phosphor embedded in a plastic medium is illus- 
trated in Fig. 1. Here it may be seen that the 
change in brightness is +12 per cent for a 10°F 
increase in temperature from 75°F to 85°F. In 
this temperature vs. brightness experiment the 
lamp was energized only long enough to monitor 
its brightness. It is apparent that ambient tempera- 
reported when 


ture should be eontrolled and 


quoting electroluminescent lamp brightness values. 
Operating Temperature Equilibrium 


During high-voltage and high-frequency opera- 
tion, an electroluminescent lamp may produce heat 
dependent upon the electrical losses in the phosphor 


LAMP BRIGHTNESS (FL) 
° 
~ 
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and embedding medium. If this leads to a heat 
rise in the lamp, brightness will also be influenced. 
Therefore, before measuring the brightness of an 
electroluminescent lamp, it should be operated long 
enough to reach temperature equilibrium. The time 
required to reach an equilibrium condition depends 
on the lamp operating and environmental condi- 
tions and should be determined experimentally be- 
fore the readings are taken. It is important that 
the surface temperature of the lamp be recorded 
at the time of brightness measurement. 


Voltage Dependence 


Since the light output of the electroluminescent 
lamp has been shown to be exponentially dependent 
upon voltage,?:'*° the aceuracy of the voltmeter 
used to establish lamp voltage is very important. 
An instrument of at least 1 per cent accuracy is 
recommended to minimize this error. 


Frequency Dependence of Electroluminescence 


The brightness of electroluminescent lamps has 
generally been observed to vary linearly, or slightly 
less, with frequency.* Consequently, careful 
control is necessary before stating the frequency 
at which the lamp is operated during measurement. 


Aging of the Brightness Standard 


A 400-watt, gas-filled projection lamp is recom- 
mended as a primary standard. Such a lamp, 
calibrated by the Bureau of Standards and used in 
conjunction with a 0.1 per cent voltmeter and an 
optical bench, has proven to be very reliable. Pro- 
jection lamps of the type mentioned display a 
change in color temperature of about one hundredth 
of a degree per hour of burning at 2350°K. Periodic 
reversal of the voltage polarity tends to minimize 
the darkening of the envelope. The aging of the 


Figure 1. Dependence of electrolumines- 
cent lamp brightness on temperature at 


120-volt, 60-cycle operation. 
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standardized source may be reduced by using a 
secondary standard. The Photo Research Standard 
Brightness Source is suitable for this purpose. 

At 2350°K, a 0.1 per cent change in lamp op- 
erating voltage on the standard lamp will cause a 
brightness error of 0.4 per cent. A piece of flashed 
opal glass to diffuse light will lower color tempera- 
ture by about 60°K ; this should be considered when 
the lamp is calibrated for color temperature. 


Standard Source Construction 


The Photo Research Standard Source is equipped 
with a housing to facilitate filter insertion. The 
housing casts a shadow around the edge of the 
opal glass which lowers the average brightness of 
the source as much as five per cent. This leads to 
an error in the calibration of the Spectra Bright- 
ness Spot Meter unless a supplementary lens is 
utilized which monitors only the unshadowed center 
portion of the opal glass. 


Distortion of Brighiness Standard Supply 


If the wave form of the a-c supply to the Photo 
Research Standard Source is distorted, the bright- 
ness of the Standard Source will change depending 
upon the amount of distortion. Since the Standard 
Source is equipped with a transformer type regu- 
lator, the unit should utilize an ordinary 115-volt 
supply directly to minimize distortion. 


Masking Errors 

If, for any reason, the brightness of a lamp is 
to be monitored through a mask, the instrument 
should be focused on the mask before reading the 
lamp. If the mask is out of focus and the measure- 
ment is taken close to its edges, light attenuation 
will occur. This is to be distinguished from the 
“edge effect’’ observed on electroluminescent 
lamps, where the edges of the lamp are dimmer 
than the middle. 


Instrument Calibration for Brightness 
Measurement of Colored Light Sources 


An investigation was performed to determine the 
extent of instrument error due to color of the light 


Meter 083 
Correction factor 


Meter 084 
Correction factor 


Meter 085 
Correction factor 


Meter 521 
Correction factor 1.00 1.04 


TABLE I—Color Correction Factors for Spectra Brightness Spot Meters. 


Filter Number 3215 2424 3384 4010 4084 

Light Deep Pale Deep 
Color Red Red Green Green Blue Blue 
Transmission 0.208 0.280 0.078 0.171 0.249 0.131 


0.609 0.675 0.961 


0.990 


source. A study of four Model UB 1/2 Spectra 
Brightness Spot Meters was made in the following 
manner. Six Corning Glass filters and a National 
Bureau of Standards standard filter were selected 
to cover the spectral range of red through blue. 
The luminous transmissions of the Corning filters 
were determined with the aid of a Perkin-Elmer 
Model 13 U Spectrometer and an IBM 610 Com- 
puter. Transmission data received from the Na- 
tional Bureau of Standards were compared with 
the measured transmission for the standard filter 
in order to determine the accuracy of the present 
measurement. This accuracy proved to be within 
0.6 per cent. Known brightnesses of various colors 
were set up on an optical bench using a National 
Bureau of Standards calibrated incandescent 
2350°K source and opal glass diffusing plate in 
combination with the filters whose luminous trans- 
missions had been determined. 

Each brightness meter was calibrated to the 
white 2350°K standard lamp and opal glass source 
and was used to read the brightnesses of the vari- 
ous filter-standard sources. The ratio of the true 
brightness to the measured brightness is the meters’ 
correction factor for the source color. Brightnesses 
were selected for the standard source plus filter 
combinations to yield meter readings which were 
at least 40 per cent of full scale in order to hold 
error due to scale error to a minimum. The data 
obtained in this study are shown in Table I. The 
magnitude of the error may be seen by comparison 
of the correction factors. The best instrument (521) 
shows a maximum error of seven per cent, while 
the poorest (084) deviates by 37.6 per cent in red, 
31 per cent in blue, and three per cent in yellow. 

One method which may be used to derive accu- 
rate brightness values is to determine the true 
spectral response of the instrument and the spec- 
tral energy distribution of the light to be measured. 
An integration procedure will then yield the true 
brightness. However, as a method for general use, 
this is not considered to be practical. 

A simple visual judgment of the source color and 
the application of a correction factor derived 
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Figure 2. Variation of correction factor for Meter 084 


with red green ratio. 


through calibration of the instrument to a ‘‘stand- 
ard’’ source of similar color, was also considered. 
This system seems practical for meter 521 where 
the detector sensitivity does not deviate very radi- 
eally from true eye sensitivity. For the other 
instruments tested, 084 in particular, this method 
which relies on visual judgment of color would be 
inaccurate. A more reliable method based upon 
filter photometry to indicate color is as follows: 

(1) Calibration curves for the particular instru- 
ment are derived on the basis of three parameters. 
These parameters are ratios of the relative quantity 
of light passing through arbitrary red, green, blue, 
and yellow filters. The ratios red/green, blue/ 
yellow, and blue/footlambert (as measured on the 
. brightness meter) are plotted vs. the known cor- 
rection factor of standard filters. Smooth ecalibra- 
tion curves (Figs. 2, 3, and 4) are drawn in view 
of a reasonable assumption that meter sensitivity 
varies continuously over a narrow spectral range. 
The data from which these curves are derived are 
shown in Table II. 
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Figure 3. Variation of correction factor for Meter 084 
with blue yellow ratio. 
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(2) The light output of the unknown source is 
measured through the four filters, mentioned above, 
and the above ratios are calculated. A correction 
factor is then read from the calibration curves and 
is applied to the footlambert reading to yield cor- 
rected brightness... Usually, red through yellow 
light sources will fall within the area of the curve 
based on the red/green ratio, yellow-green to blue- 
green emitting sources fall in the area of the blue/ 
yellow curve, while green to blue emitting sources 
fall within the area of the blue/footlambert curve. 

As a check on the validity of this method, four 
additional filters (whose luminous transmissions 
differed from those of the filters used to plot the 
calibration curve) were measured for luminous 
transmittance and then, in combination with a 
white standard incandescent lamp, were treated as 
unknown sources. The parameters described above 
were determined and correction factors were ob- 
tained from the calibration curves. These correction 
factors are compared in Table III to the caleulated 
true correction factors for those particular filters. 
The data agree very well except in one case, where 
a difference of 6.5 per cent from the true correction 
factor was noted in the deep red region. 

A fourth calibration curve (Fig. 5) was gener- 
ated by plotting the ratio of the logarithm of the 
red/green ratio vs. correction factor. This resulted 
in a straight line relationship, for the particular 
meter employed, except for a single deviation in 
the deep blue area. This curve was not anticipated 
to be a straight line relationship and may only be 
coincidental. 

In an experimental application of the three 
parameter calibration described above, a measure- 
ment was made on a green-emitting electrolumines- 
cent source using Spectra Brightness Spot Meter 
UB 1/2 O84. 
was 0.80 footlambert. 
blue/yellow, and blue/footlambert were 1.1, 1.0 
and 0.30, respectively. Correction factors of 1.25, 


1.26 and 1.24 are read from Figs. 3, 4, and 5, 


The apparent brightness observed 
The values of red/green, 
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Figure 4, Variation of correction factor for Meter 084 
with blue footlambert ratio. 
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TABLE 1I1—Color Ratios and Correction Factors for Various Source Colors. 


Meter 084 


Filter Number 3384 4010 . 4084 4407 


Blue/ yellow 0.00380 0.00330 0.0167 0.168 0.494 O.875 


Red / green 54.3 40.9 4.77 0.303 0.765 0.903 
Blue/fL 0.00290 0.00250 0.0104 0.0720 0.224 0.398 


Correction factor 0.609 


respectively ; the curve changes too rapidly at the 
coordinate of red/green = 1.1 to allow use of Fig. 2. 
Application of the average correction factor, 1.25, 
to the apparent 0.8 footlambert brightness reading 
yields a corrected brightness of 1.0 footlambert. 
A brightness measurement of this same electro- 
luminescent lamp was made using Spectra Bright- 
ness Meter 521, whose correction factor in the 
green region is approximately 1.04 (from Table I). 
In this instrument the correction factor is fairly 
constant throughout the spectrum. The apparent 
brightness observed was 0.95. Application of the 
1.04 correction factor yields a corrected brightness 
of 0.99 footlambert. This compares favorably with 
the 1.0 footlambert value obtained using Meter 
084, which attests to the accuracy of the calibration 
curves derived for that instrument. 


Summary 


Because of the many problems associated with 
the measurement of electroluminescent lamp bright- 
ness, special considerations must be given to the 
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Figure 5. Variation of correction factor for Meter 084 
with the logarithm of the red/green ratios. 
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0.675 0.961 1.43 1.29 1.24 


TABLE Ill—Evaluation of the Accuracy of the 
Calibration Curves. 


Meter 084 


Filter Number 2434 3304 9782 


4303 


Pale Deep 
Color Red Yellow Blue Blue 
Blue / yellow 0.00267 0.00377 1.03 2.01 
Red / green 25.4 11.8 0.502 0.340 
Blue/fL 0.00173 0.00257 0.430 0.737 
Theoretical correction factor 0.770 0.838 1.25 287 
Correction factor from: 
Fig. 2 O.85 
Fig. 3 
Fig. 4 
Fig. 5 
Per cent error 


choice of measurement apparatus and the proce- 
dures that are to be employed in the operation of 
both the measurement apparatus and the electro- 
luminescent lamps. Since the electroluminescent 
lamp is capable of emitting brightness levels of 
various hue and saturation, ranging from less than 
a few hundredths to several thousand footlamberts, 
it is imperative to employ a brightness meter 
capable of a high degree of dependability. 
of extensive application of electroluminescent light- 
ing, it is also desired that the brightness apparatus 
be portable. The Spectra Brightness Spot Meter 
generally satisfies these requirements, except for 


Jecause 


inherent deviations from true eye sensitivity in the 
detector. The degree of deviation from eye sensi- 
tivity was found to vary among the various instru- 
ments. Consequently, if the meter is to be employed 
successfully, the degree of variation from true eye 
sensitivity must be determined to allow derivation 
of appropriate correction factors. 

The calibration procedure recommended herein 
considers first the standard approach for calibra- 
tion of the instrument to a standardized white 
source, followed by an appraisal of the deviation 
from eye sensitivity by use of filter photometry. 
This procedure, when applied to several Spectra 
Brightness Spot Meters, disclosed that, generally, 
the internal filter-photocell combinations closely 
matched eye sensitivity over most of the spectrum. 
However, in one of the meters, rather wide devia- 
tion from eye sensitivity was found, emphasizing 
the importance of calibration for various colors. 

In those meters where the deviation from eye 
sensitivity is small, it is generally sufficient to 
apply correction factors independent of a color 
identification of the source other than by visual 
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appraisal. However, where a larger variation from 
eye sensitivity over the spectrum exists in the meter, 
it is advisable to ascertain a more precise source 
color identification than is possible by the human 
eye. While it is possible to determine color by 
several methods, the one recommended is based 
upon filter photometry where the Spectra Bright- 
ness Spot Meter is supplemented with selected 
filters which broadly cover the visible spectrum. 
The ratios of the instrument responses through the 
various filters provide identification of the color 
of the light source which then permits selection of 
the proper correction factor to be employed. It is 
imperative in this method that the same filters 
which are used to determine the color ratios in 
the calibration of a specific Spectra Brightness 
Spot Meter are always used for color analysis with 
that same instrument. 

Besides the problem of color encountered in the 
measurement of electroluminescent lamp bright- 
ness, several other considerations peculiar to these 
light sources are of importance. The major prob- 
lems are the variation in the brightness of the 
emitting surface area of the lamp and the sensi- 
tivity of lamp brightness to exciting voltages, fre- 
quencies, and temperature during operation. Proper 
control of these variables during lamp operation is 
mandatory. In the interest of reporting meaning- 
ful brightness values, it is necessary to state the 
conditions of temperature, voltage and frequency 
at the time of measurement. 

The recommended general method for brightness 
measurement of electroluminescent lamps may also 
be employed in the measurement of brightness of 
other light sources or emitting surfaces whose 
emission is a continuous spectrum. However, it is 
not suitable for use in the measurement of bright- 
ness of sources whose emissions are composed of 
line emission, line emission superimposed upon 
continuous spectra or composites of relatively nar- 
row bands located over various spectral regions. 
Consequently, the method is not applicable to 
fluorescent and other mercury discharge lamps. 
No effort was made, at this time, to adapt the 
Spectra Brightness Spot Meter to the measurement 
of brightness of a source whose emission is a com- 
posite of independent relatively narrow bands. 
Such composites are often used to yield white 
emission in eleetroluminescent lamps. For example, 
blue and yellow emitting phosphors may be incor- 
porated into a single lamp to result in white 
emission. Other blends of red- green- and blue- 
emitting phosphors may be similarly employed in 
various proportions to yield white emissions whose 
spectral energy distributions may differ widely. 
Since the departure from eye sensitivity varies in 
degree over the visible spectrum in the Spectra 
Brightness Spot Meter, the instrument is not recom- 
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mended for use in the measurement of true bright- 
ness of such sources unless it is first calibrated to 
a standardized source of similar spectral emission. 
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DISCUSSION 


Kerra H. Burier:* Having been involved in the problem 
of measurement of the output of electroluminescent lamps 
with the color of aviation red, I ean agree that the Spectra 
Spot Meter requires considerable care when color is involved. 
The National Bureau of Standards has developed a very 
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precise method for determining whether or not a source 
matches aviation red in color and it would have been useful 
to inelude a reference to this method in the bibliography.' 

The authors depend for calibration on combining filters of 
measured transmissions with an incandescent lamp of 2350°K 
temperature. While this is generally sufficient, there is still 
a possibility of error with measurements in the deep red. 
The 2350°K source has peak emission beyond 1000 milli- 
microns; hence, a rising spectral energy distribution in the 
red. The usual electroluminescent phosphors have a falling 
energy distribution in the red; thus, the calibration cannot 
be completely exact though the error may be rather small. 

The authors are entirely correct in stressing that, ‘‘the 
surface temperature of the lamp should be recorded at the 
time of brightness measurement.’’ If present commercial 
electrolumineseent lamps are operated at frequencies in the 
kilocyele range in efforts to obtain high brightness, the heat 
dissipation problem beeomes very severe and, lamp bright- 
ness will drop to a low level unless external cooling is used. 

Fig. 1, showing a steady rise in lamp brightness from 
0.4 to 1.1 footlamberts with increase in ambient temperature 
from 75°F to 155°F, is different from other published data 
on the effeet of temperature on electroluminescence. Our 
data? show only 10 per cent increase in light output from 
75 to 150 degrees, with a rapid decrease above 150°F. Can 
the authors explain the unusual behavior of their lamps? 

Specification MIL-L-25467A (ASG), amendment-1, paragraph 


1 
4.4.4.1 (June 3, 1957) 
2. Butler, K. H.: Science 129, p. 544 (1959). 


Raven Stam:* The accurate measurement of electrolumi 
nescent lamp brightness, as other radiometric evaluations, 
requires precise instrumentation. The color-uncorrected 
Spectra Brightness Spot Meter cannot be accepted as a 
precise measuring instrument without proper correction by 
filters. The barrier layer cell covered with a suitable Viscor 
filter has been transformed into a satisfactory light meter 
for relatively high light levels. Similarly, but with somewhat 
greater difficulties, the Spectra Brightness Spot Meter 
should lend itself to approximate color correction through 
the use of the proper filters for the particular photomulti 
pliers employed. Not until this correction is made can one 
depend upon the resulting measurements of varied colored 
sources, such as the electroluminescent lamp, that also change 
in color with changing operating conditions, 


Domina E. SpPENCER:* Photoelectric meters such as the 
Spectra Brightness Spot Meter are so easy to use that there 
is a temptation to assume that their readings are correct 
without further analysis. It is heartening to find that the 
authors have carefully analyzed several sources of error. 
Their procedure for color calibrating the meter appears to 
be sound and sufficiently aceurate for the purpose at hand. 

I am particularly interested to note that the authors have 
found errors as great as 30 per cent associated with focus 
ing of the lenses.! There is a very serious question as to 
whether any photoelectric instrument employing a_ lens 
system is actually measuring helios (brightness). For some 
purposes, the difficulty can be circumvented by leaving the 
lens in a fixed position as these authors have done; for others 
it ean be handled by calibrating the instrument as a fune- 
tion of distance. For more complex problems, however, where 
light from sources at several distances must be measured 
simultaneously, photoelectric instruments employing lenses 
eannot be made to give correct measurements. Such prob- 
lems as measurement of reflected glare, measurements in 
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fog, measurements of pavement helios (brightness), and 
goniophotometric measurements all encounter this impasse. 
Sensitivity has been gained by introducing lenses, but at a 
great price: the instrument no longer measures the proper 
photometric concept. Apparently there is a need for an 
improved version of the photoelectric photometers—a lensless 
version which is designed so that it inherently measures 
helios (brightness) and has no focusing error. 


1. Spencer, D. E.: “Lenses in Photoelectric Photometry,’ Journal 
of the Optical Society of America, Vol. 50, No. 11 (November 1960) 


R. W. Wo.iventin:* In response to Dr. Butler, we agree 
that a reference to the specification MIL-L-25467A (ASG) 
is useful. This specification was used in our effort on the 
WADD contract mentioned in the paper. A description of 
its application to that work is presented in the final report 
AF WADD-TR-60-189 on the subject contract. 

It is recognized that a small error may be introduced in 
the measurement of deep red as a result of the use of a 
2350°K source in the calibration of the brightness meter. 
However, it was felt that the error was probably sufficiently 
small so as to be of little concern, This is especially true in 
regard to measurements on the red-emitting phosphors 
recently developed and used in our laboratories. These 
phosphors display a rising distribution in the deep red and 
peak in the infrared. 

"-he dependence of electroluminescent lamp brightness on 
temperature is a complex function of the materials present 
in the lamp, particularly of the phosphor itself and the 
lamp structure. Consequently it is not surprising that others 
observe a dependence upon temperature different from that 
observed in the paper. It is acknowledged that the tempera 
ture dependence shown in Fig. 1 is one of the most severe 
dependences observed; it was chosen for the purpose of 
maximum emphasis. Generally, a lesser dependence of lamp 
brightness on temperature is observed. 

In answer to Dr. Stair, accurate measurement of electro- 
luminescent lamp brightness certainly requires precise instru- 
mentation for which there is no acceptable substitute. Our 
purpose in discussing the Spectra Brighiness Spot Meter 
was not to advocate the use of this instrument as a substi 
tute for precise instrumentation, but rather to call attention 
to the limitations of the Spectra Meter and propose a means 
whereby it may be used with increased accuracy and pre- 
cision in electroluminescence activities. 

The instrument would indeed be a much more useful tool 
if proper internal filter correction were provided by the 
manufacturer who, it is recognized, makes a reasonable 
effort to achieve this within limits dictated by economies. 
However, since precise correction is not achieved by the 
manufacturer, and many users are not in a position to 
provide correct internal filtering, the method of calibration 
suggested is a workable compromise which, in our opinion, 
will help to minimize misinterpretation and misuse of the 
instrument. Since the method suggested employs identifica- 
tion of source color through simple filter photometry, and 
correction factors are provided related to color, the pro 
posed method provides consideration for changes in color 
with changing operating conditions of the source. 

It is hoped that our efforts have pointed up some of the 
major problems in adapting the Spectra Brightness Spot 
Meter to measurements on electroluminescent and other 
colored light sourees which will be of benefit to others. We 
regret the inability to suggest a solution to the problem 
of simultaneous measurement of light from various sources 
at several distances. This is a problem which has not 


occurred here and upon which no experience has been gained. 


* Author. 
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Who's to Blame for Poor School Lighting? 


Until | became a school board member, | was merely 
a veteran illuminating engineer. I was critical of school 
lighting and inelined to believe that the typical board is 
ignorant about light for learning, not interested in learn- 
ing about light, and totally dollar conscious rather than 
quality minded, Now that I’m on a sehool board, I'm 
beginning to understand why good illumination is so 
hard to attain in the run-of-mine school. 

As a board member, I'll still go along with “ignorant” 
though I no longer pin most of the blame for that 
ignorance upon the school boards of this country and 
Canada. Many members would like to know more, but 
as illuminating engineers, too often we have confused 
rather than taught the facts of light for schools. More 
on that shortly. 

In part, the blame for low levels and quality of illumi- 
nation in our schools lies in the low-bid regulations. To 
buy at the lowest price can affect the quality of the pur- 
chase from the original general contract right down 
through the sub-contractors and into the buying of school 
equipment. But—give the low bidder the job or the 
school board may have a messy taxpayers’ suit in its lap, 
so price prevails. It will continue to prevail until we can 
arrive at national agreement, as illuminating engineers, 
on standards and then edueate our school boards and 
even the taxpayers as to the importance of the standards 
to be maintained. 

How ean we expect boards and the taxpayers behind 
them to stop saying “It isn’t worth the extra cost,” when 
we have no accepted standards or real promotion by 
those who are in the position to specify or purchase good 
lighting equipment? The lighting industry itself has 
no common language nor brightness control spees. I 
believe that, as engineers, we pay too much attention to 
technical details rather than the broad benefits to pupils 
and teachers that could be had from concerted action. 

Let’s not be so scientific that we neglect to see the 
trees in the forest. A recommended practice on the shelf 
isn’t worth anything if the children must face excess 
glare. Let's at least stop the glare even if we get a little 
commercial, We need the purely scientific facts to provide 
sound recommended practices, but we also need the com- 
mercially minded to put those practices to work. 

The IES “Recommended Practice for Office Lighting’ 
is complete and working. When the schoolroom practice 
is completed (soon I hope) let’s tell the facts to every 


spee writer, engineer, architeet, school superintendent 
and board member, to everyone who has any part in the 
purchase of school lighting equipment. Let’s not forget 
to tell the lamp manufacturers, the makers of lighting 
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equipment, producers of parts, the electrical contractors, 
just one story, the TES one. 

To do that, we have to do a good job of showing how 
the recommended practice for schools improves the en- 
vironment and reduces work errors and fatigue, while 
increasing productivity; in a word, how it raises educa- 
tional standards for the benefit of pupils and teachers. 
If we don’t weld all the pieces in the school lighting 
pattern into a unit, we will continue as we have been—in 
diffusion rather than direction. Benefits of concerted 
action are greater than those possible from slight tech- 
nieal gains. 

An IES member with whom I have diseussed these 
matters recently remarked that the Society sometimes 
has taken a holier-than-thou attitude toward sales pro- 
motion. He said, “You ean pick any twenty-five archi- 
teets at random, and you're lucky to find two per cent of 
them who are familiar with TIES recommended practices.” 
He believes that the same comparison would apply 
equally to manufacturers of office equipment, school 
boards, those in direet charge of purchasing for schools, 
and certainly electrical contractors. This, he believes, 
proves a weakness in the Society. We recommend, but we 
fail to edueate. We talk to each other in TES. We don’t 
talk enough to those who can benefit from our lighting 
recommendations. 

A superintendent of construction for one of the largest 
school systems in the U. S. and Canada tells me that 
group action is the only way to get improved lighting 
across both countries. He adds the salty remark that one 
of the first moves would be to get company policies back 
of IES practices in order to cireumvent delaying tacties 
of pinheads! 

I believe that actualities in improved school lighting 
ean come from promotion of standards to insure proper 
levels and brightness control as fundamentals. I’m an 
engineer, rather than a promotion man, so I’m not recom- 
mending how this should be done. But certainly the 
foundation should be agreement upon standards, to carry 
some sort of concerted educational program that will 
reach right down to the taxpayer. 

If all goes well, we should have our school lighting 
standard soon. If all of us connected with illumination 
step together in educating the educators and everyone 
else related to school lighting, we will no longer see spees 
that read “shielded fixtures,” but spees that will read 
“shielded to TES recommendations.” Thousands of class- 
rooms and millions of little Marys and Johnnies are wait- 
ing. We can help them. Will we?—Gerorce P. Wake- 
FIELD. The Wakefield Co., Vermilion, Ohio. 
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A.LA. File No. 31 f 


INSTALLATION AT ARROW CAMERA SHOP, 80 N. CHARLOTTE ST., POTTSTOWN, PA. 


Lighting a Camera Store 


LIGHTING OBJECTIVE: To provide general and supplementary lighting for the merchandising of 


cameras and other photographic equipment. 


GENERAL INFORMATION: The sales area of this corner store is shown in plan in Fig. 2. Colors 
and reflectances of the major store surfaces are: ceiling, white (75 per cent reflectance); walls, 
perforated gold wall board (23 per cent reflectance) ; floor, light pastel green (30 per cent reflee- 
tance) ; columns and low wall, grey stone (18 per cent reflectance). 


INSTALLATION: General illumination is provided by eight Electro catalog No. GT2M-440-RS 
troffers, each equipped with four 40-watt T-12 warm white rapid-start fluorescent lamps, and four 
Electro catalog No. GT2M-420-TS troffers, each equipped with four 20-watt T-12 warm white 
lamps arranged as shown in Fig. 2. These troffers are enclosed by flat Alba-lite glass panels. 

Supplementary lighting over the counters is provided by eight Litecraft catalog No. F355 
recessed downlights with three-inch apertures, each equipped with 75-watt R-30 spot lamps. Six 
Litecraft catalog No, G512 recessed adjustable downlights, each equipped with 150-watt R-40 flood 
lamps, are installed at the windows to highlight the planters shown at the right in the photograph 
above. Single-lamp fluorescent channels, equipped with 40-watt T-12 warm white lamps, are in- 
stalled in the valances over the wall display cases while the floor display cases are illuminated 
with single-lamp fluorescent units. 
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Lighting a Camera Store (Continued) 


SCALE IN FEET 


Plan view showing 
1 of luminaires 


COUNTER AREA 


The combination of the general and supplementary lighting provides 100 footcandles in the 
general sales area and 110 footcandles on the counter top. Brightnesses are : fluorescent luminaires 


at 45 degrees, 950 fL; ceiling, 22 fL, walls (upper), 8 fL; column, 13 fL; and floor, 30 fL. 


Lighting designed by Charles W. McQuiston, Philadelphia Electric Co., Philadelphia, 
Pa. Electrical contractor was Leonard H. Fritz, Pottstown, Pa. 


Lighting data submitted by Charles W. McQuiston and George T. Anderson, Jr., 
Philadelphia Electric Co., Philadelphia, Pa. as an illustration of good lighting 


practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 


minimum 100, may be ordered. 
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WHAT’S GOING ON... 
at the 1961 IES National Technical Conference? .. . 


AFTERNOON 
Registration 


HOTEL CHASE—STARLIGHT ROOF 
St. Louis Section Hospitality Session 
“Ole” Heidelberg Nite 


Official Welcome 
9:30 AM 
IES Medal Award 


National Officers Reports 


1961 Fellows 


CHASE 


Announcements CLUB 


Adjournment 


12 NOON 
Second Annual Sustaining Membership 
Luncheon for official representatives 

and other executives. 


REGENCY ROOM 


2:00 PM CHASE CLUB 
IERI Report Session 


Special Entertainment Events at Gaslight Square 
Tickets will be available. 


Sept. 26 
Tuesday 
Morning 
Sessions 


LIGHT SOURCES I REGENCY ROOM 

Design and Application of Panel-Type 
Fluorescent Lamps 

Operating Characteristics, Environmental 
Testing and Circuit Applications of Plastic 
Electroluminescent Lamps 

Fluorescent Lamps of Helicoidal Configura- 
tion 

Dissipation of Thermal Energy from Compact 

High Wattage Filaments in Close Proximity 

to Small Specular Reflectors 


PHOTOMETRY AND LIGHT CONTROL 


APPLICATIONS I CHASE CLUB 


Stroboscopic Effect of Mercury Lamps with 
Various Ballasts and Circuits 


Design of Large-Scale Electroluminescent 
Panel Lighting Systems 


Lighting Maintenance 


LIDO ROOM 


Zero Length Searchlight Photometry System 
Rotating Photocell Photometry for Fluorescent Luminaires 
Searchlight Beam Spreads from Horizontally Elongated 


Sources 


Tuesday 
Afternoon 
Sessions 


LIGHT SOURCES II REGENCY ROOM 
Modified Starting-Voltage and Current Wave 
Shape Limits for Mercury Lamps 


Improvements in Deluxe and Specialty Fluo- 
rescent Lamp Colors with New Phosphors 


Characteristics of Ribbon Filament Lamps 


Xenon High-Pressure Lamps—New Designs 
Demonstrate Their Versatility 


New Developments in Compact Arc Lamps 
Design Parameters and Circuit Requirements 
of Appliance Type Fluorescent Lamps 
New Internal Reflector Projection Lamp 

Using “Cold Mirror” Construction 
Thermionic Emission Technique for Measure- 
ment of Cathodes 


APPLICATIONS II CHASE CLUB 


Quartz Iodine Lamps and Football Field 
Lighting 


Combating Juvenile Delinquency with Light 
Lighting Apple Packing Plants 


Phytoillumination 


RESEARCH I LIDO ROOM 
Street Lighting and Accidents 


Further Appraisals of Luminaire Brightness 


Tuesday 
Evening 


PROGRESS REPORT—KHORASSAN ROOM 


6A 


Sept. 24 6:00 PM 
Sunday 
‘ Sept. 25 
Morning 
Monday 
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. . - A Full Technical Program You Can’t Miss! 


Sept. 27 
Wednesday 


AVIATION LIGHTING REGENCY ROOM 

Hangar Lighting at New York International 
Airport 

Development of a Lighting System for Air- 
Sea Rescue Operations 

Heliport Lighting 

Aircraft Exterior Lights for Preventing Mid- 
Air Collisions 


APPLIED LIGHTING 
COMPETITION 


CHASE CLUB 


BALLASTS LIDO ROOM 


Ballast Thermal Protection 
Thermal Protection—A Necessary Evil 


CALCULATIONS 


RESIDENCE REGENCY ROOM 


LIGHTING FORUM 


How to Increase Reading Speed 
Picture Your Lighting Installations 
The Whys and Hows of Recessed Lighting 


CHASE CLUB 


Mathematical Equivalent to the “Scissors Curve” 
Matched Filament and Reflector Ccntours 
Lighting Perimeter Work Areas 


6:00 PM—President’s Reception 


7:00 PM—Banguet, Dancing 


Brooks Chassaing, Toastmaster 
KHORASSAN ROOM 


Sept. 28 
Thursday 


Morning 
Sessions 


APPLICATIONS III CHASE CLUB 


Operational Analysis of Integrated Air 
Troffers 


Convective Transfer of Lighting Heat Loads 
Lighting for Future Environments 
RESEARCH II 


STREET LIGHTINGI REGENCY ROOM 
Effectiveness Ratings for Roadway Lighting 


Light Distributions for Effective Control of 
Glare in Roadway Lighting 


Roadway Brightness Studies 
LIDO ROOM 


New Light on Visual Threshold Contrast 
Visual Perceptibility of Variations in Illumination 


Thursday 
Afternoon 
Sessions 


APPLICATIONS IV CHASE CLUS 

Design Considerations in a Small Multi-Use 
Auditorium 

Comparisons of Recessed, Ceiling Mounted 
and Suspended Office Lighting Systems 

Commercial Applications of Higher-Loaded 
Fluorescent Lamps 


STREET LIGHTING II REGENCY ROOM 


New Approach to Four-Way Luminaire 
Design 


An Outdoor Fluorescent Luminaire with 
Optimum Light Output Over a Wide Tem- 
perature Range 


Sept. 29 
Friday 


Council and Committee Meotings 
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THIS SOCIAL CALENDAR ... 


will make you glad you came! 


Sept. 24 6:00 PM St. Louis Section Hospitality—“Ole” Heidelberg Nite 
Sunday HOTEL CHASE—STARLIGHT ROOF 
9:00 AM—Ladies’ Coffee 1:00 PM—Luncheon at Bevo Mill 
Sept. 25 PARK PLAZA—GEORGIAN ROOM 2:30 PM—Small groups to art museum . . . 
Monday 10:00 AM—Tour of Shaw's Botanical Gar- or residential suburbs ... or 


dens and Climatron antiquing at Gaslight Square 


Monday 
Evening 


Plan on 
this 


for sure 


A GALA EVENING AT 
GASLIGHT SQUARE 
Gaslight Square ... an era reborn. Listen or 
dance to real Dixieland bands at the Opera 
House, Montileone’s, Marty's, Smokey Joe's, 

The Other Side and many more. 

Theatre-bar at the Crystal Palace. A limited 
number of tickets will be available at the 
Conference for these two performances. Be 
sure to indicate your desires promptly. 


Sept. 26 
Tuesday 


1:00 PM—Luncheon at St. Alban’s Farm and 
return through Washington Uni- 
versity and residential areas. 


9:00 AM—Ladies’ Coffee 
PARK PLAZA—GEORGIAN ROOM 
10:00 AM—Tour of Grant's Farm 


9:00 AM—Ladies’ Coffee 


Sept. 27 PARK PLAZA—GEORGIAN ROOM AFTERNOON 
W. d sd 10:00 AM—Tours to St. Louis Cathedral, Residence Lighting Forum 
ednesday New Plaza Area, Riverfront REGENCY ROOM 
Showboat and Campbell House 

Wednesday 
E ve . President's Reception, Banquet, Dancing 
9:00 AM—Ladies’ Coffee 
PARK PLAZA—GEORGIAN ROOM 
Sept. 28 10:00 AM—Small group shopping trips to AFTERNOON 
Thursday Clayton, downtown or West- Open 


roads, Luncheon and transporta- 
tion will be arranged. 


Sayers Printing Co. 


St. Louis Cathedral 


You can arrange to visit these and other outstanding lighting jobs 
in the greater St. Louis area. Transportation will be arranged. 


Mc Donnell Aircraft 


The Old Court House 
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ee St. Louis Air Terminal Pope Pius Library tm 
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British IES Publishes 

New Interior Lighting Code 
The British 

Society has recently introduced the fifth 


Illuminating Engineering 
edition of its Code of recommendations 
for lighting in all industrial, commercial 
and residential interiors. The new Code 
represents an innovation for the Society 
in that it 
lighting levels for specific areas, a mini- 


recommends, in addition to 
mum amenity level of 15 lumens/square 
foot to 
lighting as a 


importance of 
living as 


emphasize the 
background to 
well as a working necessity. 
The Code introduces a newly adopted 
concept concerning the relationship be 
tween daylight and electric light, stating 
that recommendations are applicable to 
both kinds of illumination, that electric 
light be both 
architectural purposes and that separate 
treatment of natural and artificial light, 
as recommended in the previous edition 
of the Code, is This 


approach is expected to allow architects 


used for functional and 


unnecessary. new 
and builders greater freedom in building 
design and better solutions to the prob 
of heat glare 
which from the tra 


lems loss, window and 


insulation resulted 


ditional concept of daylighting as a 


separate and self-contained source of 


interior illumination. 
An increased emphasis on quality and 


comfort of lighting is provided in the 
new Code by comprehensive recommenda- 
modelling, direction, 


tions dealing with 


color, texture, brightness relationships 


and glare control. Recommended values 
of glare index published side-by-side with 
recommended illumination levels and a 
set of tables for the determination of the 
Glare Index for any general lighting in 
stallation are expected to assure high 
quality interior lighting design. 

Copies of the Code may be obtained 
from the British IES, 32 Victoria St., 


London SW1, England. 


19 Symposiums Scheduled for 
Industrial Building Exposition 

A series of 19 conference sessions, 
planned to cover all major problems in 
volved in the construction and moderniza 
tion of industrial facilities, will highlight 
the Second Building Exposi- 
tion take 


place at the New York City Coliseum, 


Industrial 
and Congress, scheduled to 
September 25-28. 

Problems to be considered during the 
first plant 
contract 
ventilating-cooling, 
effect of 


two days include: location, 
lighting, 


financing, 


evaluation, heating- 


plant ex 


pansion, building design on 


employee morale productivity and 


systems for comparison of standard foot 


H. R. H. Prince Philip, Duke of Edinburgh, recently named the first Honorary 
Fellow of the British Illuminating Engineering Society, accepted his Certificate 
of Fellowship at a meeting which also marked the formal introduction of the 


new British IES Interior Lighting Code. 


Dr. W. S. Stiles, president of the 


Society, who presented the certificate, is seated at Prince Philip's right. 
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The third day of conference ses 
devoted to the study of 


costs. 
sions will be 
effective construction procedures, includ- 
ing the problems of infrequent building, 
management of the company’s plant en- 
gineering staff for construction, moderni- 
zation procedures and construction meth- 
ods and materials. 

Complementing the symposium sessions 
will be eight major categories of exhibits 
and components, 
heating and air 


structural materials 


mechanical, electrical, 
handling components and equipment, em- 
ployee servjees, plant sites and services, 
financing and auxiliary services. 
Complete information and 
registration material for the Exposition 
is available from Clapp & Poliak. Ine., 


341 Madison Ave., New York 17, N. Y. 


program 


Home Lighting Training Course 


Prepared by IES Subcommittee 


A complete package for a_ training 
course in home lighting, prepared by a 
IES’ Residence 
Lighting Committee, is now available 
from the Technical Office at TES Head 


provide the in- 


subcommittee of the 


quarters. Designed to 
structor with all materials necessary for 
lighting 
instructor's 
Practice for 


teaching home techniques, the 
packet 
IES 
dence Lighting, the 
Lighting Keyed to Today’s Homes, three 
Better Light Better Sight Bureau publi- 
cations, Lighting for Better Living Ac 
tivities Book, Lighting for Better Living 


Summary Sheets and Lighting Fixtures 


outline, 
Resi- 
published 


includes an 
Recommended 


recently 


Guide, and a set of 100 slides available 


on a. loan basis for two-week periods. 


The 


tailed listing of material to be covered in 


instructor’s outline contains a de 
the course, as well as suggested demon- 
strations, suitable reference material and 
a complete script for use with the slides. 

The course is divided into four sections 
lighting information, surface 
attached lighting units, table and floor 
lamps and built-in and decorative light- 
ing. it under the ¢o 
chairmanship of Mary B. Taepke and 
Elizabeth Meehan. 

The complete training program packet 
is being sold for $7.50, its cost to the 


basic 


was prepared 
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Toronto Section’s ALC contestants, lL. to r., 


Fred Sanger and A. W. Henschell. 


Winning entry in the Pittsburgh Section’s Allied 
Arts Contest for the interior and lighting design 
of a lobby, desk and 
private office will be incorporated into a new motel 
being built in State College, Pa. Judges of the 
entries submitted by Penn State University archi- 


motel entrance, service 


tecture students included four Penn State architec- 
ture professors, the chairman and secretary of the 
Pittsburgh Section and an official of the motel 
company. Shown here, lL. to r.: Professor Vincent 
Pass; T. R. DeCoursey, representative of the motel; 
Professor Reis; R. L. Tuve, third-prize winner; 
W. C. Whitlatech, 
MeNall, chairman, Pittsburgh Section. 
winner, Lester Walker, is missing from 


winner; J. B. 
First-prize 
photo. 


second-prize 


Lighting News 


front row: 
W. R, Pringle, Lloyd Collins (second, Class I1), Gwen 
Butterworth (first, Class 1), D. J. Quigg, Ron Mathews 
(first, Class 11). Back row: D. J. McKenzie, D. Hughes, 


Eight entrants in Milwaukee's Section’s ALC were, L. to r.: 
Mert Baker, Robert Schaffer (second, Class I1), E. H. 
Schaefer and Henry Koether (joint winners, first prize, 
Class 11), L. N. Wallert, Elsie Claiborne (first, Class 1), 
Richard Garber and Jim Augustine. 


First-place winners in Twin City See- 
tion’s contest, Francis Tillemans, Class 
Il, Commercial (left in photo at far 
left) and Don Olson, Class I, Residen- 
tial (left in photo at left) receive 
checks from ALC chairman, R. J. 
Graf. Mr. Tilleman’s prize-winning 
lighting design was for a target range; 
Mr. Olson’s, for a total electric home. 
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Here and There at IES Contests vo, 

_ 4 


Society. Sets of the 100 two- by two-inch 
colored slides may be purchased, if de- 
sired, for $25, 


Street Lighting vs. Accidents 

New CIE Report Available 
**Street Lighting and 

report prepared by a Committee of Ex 


Accidents,’’ a 


perts (E-3.3.1) of the International Com- 
mission on Illumination is now available. 
The 
study on the influence of street and high- 
of traffic 
accidents, conducted by the CIE commit 


report summarizes an exhaustive 


way lighting on the number 
tee of street lighting experts. 

Designated as Publication No. 8, the 
and is printed in 


report is 28 pages 


French, English and German. Price is 
2.00, with 40 per cent discount available 
to CIE members. 

Orders for the report should be sent 
to Jean J. Chappat, Commission Inter- 
nationale de 1’Eclairage, Bureau Central, 


57 rue Cuvier, Paris 5°, France. 


Cleveland Satellite Night 

Coincides with Russian Space Flight 
An amazing display of timing (or was 

by Cleve 
Winkler, 

brought members of the Section to the 

Sohio Research Center Satellite Tracking 

the day the Russians 


it extra sensory perception?) 


land Section Chairman, Fred C. 


Center on April 12 
announced Yuri Gagarin’s orbital space 
flight. This 


Section ’s 


timely seheduling of the 


annual family night meeting 
(aranged earlier in the year) enabled 
IES first to 
Sohio’s tape of the orbital flight. 


In addition to the unexpected ‘‘ scoop,’’ 


members to be the hear 


the meeting included a tour of the Sohio 
(Standard Oil Co. of Ohic) 
Center and a lecture on satellites by 
Dr. A. Letcher Jones, head of the track- 
talk 


Research 


ing station operation. Dr. Jones’ 


SATELLITE NIGHT for Cleveland Section included a tour 
of Sohio Research Center laboratory and a talk by Dr. 
A. Letcher Jones, supervisor of basic research at the 
center. Shown here inspecting the center's tracking sta- 
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CONTESTANTS and judges in the Chicago Section’s Applied Lighting Compe- 


tition. Names of first-prize winners in both classes of the contest 


will be 


inscribed on a plaque in the Chicago Lighting Institute. 


illustrated with pictures taken by 


Tyros satellites and recordings of satellite 


was 


signals received by the station. 
The Sohio 


and equipped by the Research Center, is 


tracking station, financed 
a voluntary operation staffed by 12 mem- 
of the staff 
after weekends to 
construct and operate the station. It has 
been in operation sinee the launching of 
1958. 


bers Research Center who 


work hours and on 


Explorer I in Observations and 


recordings obtained at the station by 


mapping the ‘‘radio’’ sky contributed to 
the findings of the recent International 
Year. All data 


forwarded to the government. 


Geophysical collected is 


ALC Plaque Presented to 
Chicago Lighting Institute 
Winners of the Chicago Section’s Ap- 


Lighting Competition, beginning 
1961, 
scribed on a bronze plaque at the Chicago 
Lighting Institute, as a result of the 


efforts of this year’s Chicago ALC com 


plied 


with will have their names in- 


mittee. The plaque, recently presented 


tion, left to right in photo at left: Len Ickis, Monte 
Cutler, Mrs. Cutler, Mrs. Bill Kahler, Al Gaetjens, Bill 
Kahler. In photo at right, Jim Meacham, section chair- 
man Fred Winkler and Dr. Jones enjoy after-dinner coffee. 


to Carl Zersen, president of the Chicago 
Lighting Institute, by Section ALC Chair- 
man, Don Ingwersen, will contain the 
names, class and year of ALC first-prize 
winners. Names to be inscribed this year 
are Melvin Cohen for Class II and Har- 
vey T. Sorenson for Class I. 

The 
the Applied 
among the best on the local level. 


Chicago Section’s promotion of 
Competition is 
Last 


display in the 


Lighting 


year, a lighted window 


local utility building featured photo- 
graphs of ALC entries, contest rules and 


prizes. 


Two Fluorescent Lamp Standards 
To Have Year's Trial 


Two proposed American Standards for 
dimensional and electrical characteristics 
of 48. and 72-inch rapid-start fluorescent 
lamps will undergo a one-year trial period 
prior to their consideration, for final ap- 
proval, by the American Standards As- 
The use of the 


level for one year is ex- 


sociation. standards on 
the industrial 


pected to provide the ASA Sectional Com- 
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ONE of nine weekly sessions in the basic lighting course conducted jointly by 
the IES San Jacinto Section and the Houston Lighting & Power Co. 


mittee with data for full evaluation of 
the application and technical acceptability 
of the standards, 

Developed by ASA Sectional Commit 
tee on Standards for Electric Lamps, C78, 
under the sponsorship of the Electrical 
Standards Board of ASA, both standards 
specify lamp designations, dimensional 
and operating characteristics and starting 
inch, 1.5- 


requirements for 48- and 
ampere, T-12 and PG-17_ rapid-start 
fluorescent lamps. The section on start 
ing requirements covers single-lamp bal 
lasts and ballasts for two and three 
lamps in series, 

Copies of the proposed standards, 
C78.705 for 48-inch lamps and C78.706 
for 72-inch lamps, may be obtained for 
40 cents each from the American Stand- 
ards Association, Department PR 228, 
10 East 40th Street, New York 16, N. Y. 


San Jacinto Lighting Course 
Attended by 102 in Houston 


The third applied lighting course, co 
sponsored by the San Jacinto Section of 
IES and the Houston Lighting & Power 
Co., was held from Mareh 21 to May 23 
in Houston, Texas. The course, which 
was last conducted in 1958, was revised 
this year to eover all the most recent 
developments in lighting, ineluding new 
and improved light sources, improved 
methods of application, use of modern 
equipment and the higher illumination 
levels. Nine weekly sessions consisting 
of sound-slide films, lectures, demonstra 
tions and discussion covered 19 areas of 
basic lighting design. 

The 102 students registered for the 
course included 16 architects and engi 
neers, 34 contractors, 24 supply house 
personnel and 30 lighting salesmen, stu 
dents and others. Wayne Adams, chair 


man of the San Jacinto Education Com 
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them for careers as residential lighting 
specialists, are conducted at the school. 

In addition to this program on the 
teaching of residential lighting, the meet- 
ing ineluded talks by Dave Owen, West 
inghouse Electric Corp., on ‘*The Chal 
lenge of Lighting for Safe Highway 
Travel,’’ and by Jim MeGeeny, Interstate 
Power Co., on ‘‘Applied Principles of 
Modern Mayhem.’’ 


1961—Active Organizational Year 
For Residence Lighting Forums 


The Residence Lighting Forum pro- 
gram, an LES-sponsored activity which 
in some areas shows greater vigor than 
local Seection/Chapter work, has seen a 


great surge in membership in recent 
months. Two new Forums affiliated with 
the Golden West Chapter have been or- 
ganized in Regina and Yorkton, Sask., 
‘ ; and a group of Academy of Lighting 
mittee, served as coordinator of the 
: ; Arts graduates in Hamilton, Ont., have 
course, with various members of the 
recently petitioned for the formation of 


a Niagara Forum. In addition to these, 

eight prospective Forums are reported 
lowa Section Holds developing in Canada in Saskatoon, 
Spring Lighting Conference Prinee Albert, Melfort, Weyburn, Moose 


Jaw, Swift Current, Vancouver and Win 
nipeg. In the United States, groups in 
Cleveland and Little Rock are approach- 
ing charter status. 

This increase in Forum activity has, in 
large part, been stimulated by the 
Academy of Lighting Arts, whose gradu- 
ates look to the LES-sponsored Forums 


Five home management students from 
the University of lowa who participated 
in a residential lighting competition were 
the highlights of the lowa Section’s 
Spring Lighting Conference, held at the 
Hotel Kirkwood in Des Moines, The com 
petition was planned under the direction 
of Dr. Mary Pickett who also addressed 


the meeting on the residential lighting 
Two  Yelopments in lighting equipment and 


techniques. An announcement, by the 
Residence Lighting Forums Committee, 


as sources of continuing contact with de- 


program offered by the University. 
laboratory-lecture courses in lighting, one 
to prepare the students to be intelligent 
consumers of lighting, the other to train (Continued on page 14A) 


COOPERATION between IES and the American Institute of Electrical Engineers 
on the local level. IES Montreal Section is conducting a course on lighting for 
the Montreal Section of AIEE. Shown here at the opening session of the course, 
l. to r.: Camille Labreeque, first lecturer; Andre Dandenault, chairman, IES 
Montreal Section Education Committee; H. O. Wilson, chairman, AIEE Section, 


Al Hanley, chairman, IES Section. 
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SOLA 


outdoor 
mercury-lamp 
transformer 


provides 


protection 


... plus constant-wattage stability! 


Here’s the big improvement you've waited for in mer- 
cury lamp ballasting: a really stable, parallel-type, 
constant-wattage, 2-lamp transformer. Even if one lamp 
burns out, this new SOLA transformer keeps the other 
shining steadily. 

And SOLA’s constant-wattage performance protects 
both lamps and wiring against surge current . . . fore- 
stalls flicker by providing complete electrical independ- 
ence between paired lamps; also, automatically com- 
pensates for line-power fluctuations. And the modest 
starting demand of SOLA constant wattage allows you 
to install more fixtures per circuit without having to 
step up wire sizes. The cost advantages are obvious in 
such installations as: parking lots, shopping centers, 
service stations, and dock areas. 

Contact your SOLA representative for details on new 
2-lamp outdoor constant-wattage MV transformers, as 
well as the other indoor and outdoor alternative units. 
Or write for information, mentioning parallel MV out- 
door transformer. 
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A DIVISION OF 
BASIC PRODUCTS CORPORATION 


¢ “Paralleling” ends double 


lamp-outages 

Exclusive constant-wattage de- 
sign holds lumen output with- 
in +1% for line-voltage 
changes as great as +13%, 
assuring full-rated lamp life 
Prevents “drop-out” since in- 
put voltage must fall 30°%% be- 
low nominal before lamps 
extinguish 

Inherent protection against 
open or short-circuited lamps 
ULL. listed 


Available for 115, 208, 230, 
277, 460 and 575-volt input 


SOLA ELECTRIC CO. 
Busse Road at Lunt, 

Elk Grove Village, III. 
HEmpstead 9-2800 

IN CANADA, Sola-Basic 
Products Ltd., 377 Evans 
Ave., Toronto 18, Ont, 
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Engineered Lighting for Parking Garage 


Specification of shielded luminaires 
for New York City’s first municipal gar 
age in the Brooklyn Civie Center was de 
signed to prevent lamp pilferage, guard 
against breakage by automobile aerials 
and prevent dust collection on lamps. In 
addition to accomplishing these objec 
tives, the prismatic erystal glass lenses 
engineered for the installation provide 
quality Ulumination—a nearly uniform 
lighting pattern at floor and eye level. 

Four different lighting levels, achieved 
with varying arrangements of modular, 
4-foot, 40 watt fixtures, were designed 
to meet a variety of lighting needs. High 
est illumination level, 55 fe at the en 


trance to ease adaptation from daylight 


ing to interior lighting levels, is produced 
by 5 continuous 40-foot long rows of 
fixtures arranged on 9-foot centers. Three 
56-foot long rows on 9%%-foot centers 
provide 30 fe in the transition area be 
tween entrance and parking locations. 
An illumination level of 5 fe for the 
aisles is obtained from a row of inter- 
spaced 8-foot fixtures mounted on each 
side of the aisle on 14-foot longitudinal 
by 15-foot transverse centers. Similar 
units arranged on 14. by 20-foot centers 
yield 3 fe in parking locations. 

Photo and data are courtesy of Holo- 
phane Co., Ine., New York, N. Y. and 
MePhilben Manufacturing Co., Ine., 
Brooklyn, 


(Continued from page 12A) 


of $100 subsidies toward operational ex 
penses for the first five groups organized 
this vear, might also be responsible for 
this potential doubling of the number 


of Forums during 1961. 


BOUT PEOPLE 


Parenthetical designations denote mem 


bership grade in the Society. 


The election of George Pope as vice 
president of manufacturing at the Cicero, 
Ill., pole line hardware plant of Hubbard 
and Co. has been announced by the firm’s 
board of directors. Formerly manager of 
Metal and Thermit Corp. plants in Chi 
cago and New Jersey, Mr. Pope joined 
Hubbard in 1959. The board of directors 
also eleeted John C. Monday as vice 
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president and general manager of Hub- 
bard’s Hapeo Division, Pittsburgh, Pa. 
In his new position, Mr. Monday will be 
responsible for production, sales, engi- 
neering and related functions for the 
division. Other Hapeo Division announce 
ments named Matt Anderson as chief 
industrial engineer and James Lucas as 


plant foreman. 


Curtis-AllBrite Lighting, Inc., Chicago, 
Ill, has announced the appointment of 
Joseph R. Ray to the position of vice 
president in charge of sales. Mr. Ray was 
formerly general sales manager for the 
company. Also announced was the promo- 
tion of Irvin Wescott from advertising 
manager to director of marketing. In 
addition to his new marketing duties, Mr. 
Westcott retains the responsibility for 
Curtis-AllBrite’s 


program. 


national advertising 


The appointment of James P. Kenne- 
dy (A) as vice-president of Merchandis- 


Co., Chieago, Ml. 


ing Advertisers, Ine., Mount Prospect, 
Ill., has been announced by Fred Ohlrich, 
president of the firm. Prior to joining 
Merchandising Advertisers, Mr. Kennedy 
was associated with the Sola Electric 


Sam F. Blake, Jr. has been promoted 
to vice-president of eastern sales for the 
Luxo Lamp Corp., Port Chester, N. Y., 
according to an announcement by T. 
Torsen, president of the company. Prior 
to assuming his new position, Mr. Blake 
served for three years as eastern sales 


manager. 


J. D. Whitnell (M) has been named 
manager of commercial and industrial 
market development for the Arizona 
Public Service Co., Phoenix, Ariz. Form 
erly, he served the company as commer- 
cial sales engineer. 


Edward D. Frye has joined the staff of 
the Edison Electric Institute, New York, 
N. Y., and has been assigned to national 
defense matters and related subjects. In 
addition to serving as seeretary to the 
EEI Task Force on National Defense, Mr. 
Frye will assist in special studies con- 
ducted by the Institute. 


Twelve additional companies have re 
cently joined the National Electrical 
Manufacturers Association, according to 
an announcement by Joseph Miller, 
NEMA managing director. The new 
member companies are: Aluminum Co. of 
Ameriea, Pittsburgh, Pa.; American 
Electric Manufacturing Corp., Memphis, 
Tenn.; The Dahlberg Co., Minneapolis, 
Minn.; Diamond Expansion Bolt Co., 
Ine., Garwood, N. J.; The Ebeo Manufae 
turing Co., Columbus, Ohio: Harvey 
Aluminum, Ine., Torranee, Calif.; Hat- 
field Wire & Cable Division, Continental 
Copper & Steel Industries, Ine., Hillside, 
N. J.; The Puritron Corp., New Haven, 
Conn.; H. H. Robertson Co., Pittsburgh, 
Pa.; Royal Eleetrie Corp., Pawtucket, 
R. I.; Swan Manufacturing Co., Van- 
eouver, Wash.; Wabash Magnetics, Inc., 
Wabash, Ind. 


Two new appointments in the Lighting 
Products Division of Sylvania Electric 
Products Ine., Salem, Mass., have been 
recently announced, Frederick R. Smith, 
named as manager of customer service, 
will be responsible for the Warehouse 
Distribution Department and _ provide 
liaison between sales and corporate ware- 
house personnel and management. In 
addition, he will continue to serve as 
supervisor of inventory control, a position 
he has held for the past year. Jerry R. 
Schmitt (A), previously divisional senior 


(Continued on page 17A) 
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More seeing comfort by design bees 


NEVER DEFGRE, SO MUCH SEEING COMFORT / 
AT SO UUTTLE COST in a Piastic-enciosed \_mitter_| 


Fluorescent Fixture for Surface Mounting 


© Two lomp, 4’ and 8’ lengths; Rapid Start and Slimline. Clear Acrylic 
or light stable Polystyrene lenses. 13%.” width. 

© Self Hinging Plastic Enclosure for Each Lamp supported on both edges 
by continuous flanges in channel—Easy to Maintain—No Sag. 

® Cooler Lamp and Ballast Operation—each lamp has its individual 
compartment widely separated by exposed metal ch | which acts 
as a heat dissipator. 


This altogether new and different looking fixture 

. is a precision lighting tool, optically designed 

| for optimum seeing comfort and economy .. . a 
" performance feature we call Opticomfort. Du- 
plex-a-lite controls and evenly distributes the 

right amount of the right kind of light where it’s 

needed most ... puts more usable light on the 

work or merchandise—less in the eyes. It is 
especially suitable for schools, offices, public 
ae buildings and stores . . . wherever there’s a need 


~ 

Ofpticomport EY DESIGN 
Another Miller First! Twin comportments separate 
end house each of Duplex-a-lite's two lamps in o 
unique monner that enables the optically de- 
signed, prismatic lenses to limit end control most 
of the fight within the highly critical 45°-90° 
_ viewing zone, This assures optimum seeing comfort, 
or Opticomfrwt. Ceiling and center channel cover 
ore softly ithuminated, Enclosures of rigid plastic 


de for seeing comfort over prolonged periods of time. * oe 
as A truly unique combination of fresh, trim : 

" appearance and seeing comfort at a modest price Agr 


. a natural for on-the-ceiling mounting in 
sti newer buildings where ceilings are low. 


THE miller COMPANY ik 


MERIDEN, CONNECTICUT © UTICA, OHIO 


For complete information, write Dept. 661 S, mi er 
or contact your Miller Representative. SINCE 1844 


® Registered Trademark—The Miller Company © 1961 The Miller Company, Meriden, Conn, 
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UNION METAL TURING 
5, Ohio Brampton, Ontario. 
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(Continued from page 14A) 


sales representative at Sylvania’s Seattle 
office, has been appointed as an assistant 
product manager. 


Recently appointed to the metropolitan 
New York sales region of the Union Car 
bide Plasties Co. were E. Warner Em- 
mens as office manager and W. Warren 
Swenson as special representative. Both 
men will be located in the company’s 
Clifton, N. J. office. Also announced by 
Union Carbide was the appointment of 
George H. Dougherty, Jr. as technical 
representative in the midwestern sales 
region. Mr. Dougherty will be head 
quartered in Chieago. 


The Eleetrolier Manufacturing Co., 
Ltd., Montreal, Que., has announced the 
appointment of R. R. Champagne (A) 
as district manager for western Canada. 
With headquarters in Regina, Sask., Mr. 
Champagne will be responsible for the 
sales promotion and distribution of Elee- 
trolier products throughout the provinces 
of Manitoba, Saskatchewan, Alberta and 
British Columbia. 


According to an announcement by 
W. C. Goodwin, southwestern § district 
manager for The Bryant Electric Co., 
Bridgeport, Conn., John R. Commons 
has been named sales representative for 
the concern’s Houston territory. Former 
ly, Mr. Goodwin served as power con- 
sultant for the Houston Lighting and 
Power Co., Houston, Texas. 


A number of new appointments by the 
Corning Glass Works, Corning, N. Y., 
include John R. McLaughlin and George 
Weinhold (A) as Pittsburgh district 
salesmen for the Technical Products 
Division. Mr. MeLaughlin will represent 
the company’s Plant Equipment and 
Lighting Glassware Departments in west- 
ern Pennsylvania, eastern Ohio and West 
Virginia; Mr. Weinhold, from headquar- 
ters in Detroit, will cover the eastern 
Michigan, western Ohio and eastern Ken- 
tucky territory. Robert J. Hull has been 
appointed supervisor of customer service 
for the central sales district of the Tech- 
nieal Products Division and R. Bruce 
Martin has been named to represent the 
Lighting Glassware Department in the 
Chieago north area. 


The Swivelier Co., Ine., has announced 
the appointment of Goren/Newman, 
Inc., as manufacturers representatives in 
New York City. 


The appointments of two sales repre- 
sentatives have been announced by The 
Bryant Electrie Co., Bridgeport, Conn. 


(Continued on page 18A) 
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1961 Dates of Interest to IES Members 


June 


June 18-23—American Institute of Elec- 
trical Engineers, Summer General Meet- 
ing, Ithaca, N. Y. 

June 19-20—Great Lakes Regional Con- 
ference, IES, Sheraton-Gibson Hotel, 
Cincinnati, Ohio. 

June 26-28—American Society of Heat- 
ing, Refrigerating and Air Conditioning 
Engineers, Annual Meeting, Denver- 
Hilton Hotel, Denver, Colo. 


July 


July 4-7—National Society of Profes- 
sional Engineers, Annual Meeting, 
Olympic Hotel, Seattle, Wash. 

July 18-20—Western Plant Maintenance 
Show, Pan Pacifie Auditorium, Los An- 
geles, Calif. 


August 


August 21!-23—National Association of 
Lighting Maintenance Contractors, Na 
tional Convention, Flamingo Hotel, Las 
Vegas, Nev. 

August 22-25-—-Western Electronic Show 
and Convention, Cow Palace, San Fran- 
cisco, Calif. 


September 
September |2-15—Industrial Building Ex- 
position, New York City Coliseum, New 
York, N. Y. 
September 14-15—Engineering Manage- 
ment Meeting, sponsored by AIEE and 
ASME, Hotel Roosevelt, New York, N. Y. 


24-29, in St. Louis, Missouri. 


Register Early for National Conference 


Registration forms will be mailed to all members later this 
month for the National Technical Conference, September 


Watch for this, and register early. A splendid program has 
been planned for the Conference. Details of it are shown on 


pages 5A through 8A of this issue. 


Register Early 


September 24-29—Illuminating Engineer- 
ing Society, National Technical Confer- 
ence, Chase-Park Plaza Hotel, St. Louis, 
Mo. 


October 


October 4-6—Canadian Electrical Manu- 
facturers Association, Annual Meeting, 
Sheraton-Brock Hotel, Niagara Falls, 
Ont. 

October 4-6—International Association 
of Electrical Leagues, Annual Confer- 
ence, President Hotel, Atlantie City, 
N. J. 

October 9-10—United States National 
Committee, CIE, Annual Meeting, Olen- 
tangy Inn, Columbus, Ohio. 

October 9-i!—Annual National Elee.- 
tronics Conference, International Amphi- 
theatre, Chicago, Il. 

October 10-12—American Standards As- 
sociation, National Conference on Stand- 
ards, Rice Hotel, Houston, Texas. 
October 10-13—National Electrical Con- 
tractors Association, Annual Convention 
and Exposition, Washington, D. C. 
October 15-20—American Institute of 
Electrical Engineers, Fall General Meet- 
ing, Detroit, Mich. 

October 18-20—Optical Society of Amer- 
ica, Annual Mesting, Biltmore Hotel, Los 
Angeles, Calif. 


November 


November 16—National Electrical Manu- 
facturers Association, Annual Meeting, 
New York, N. Y. 
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FIRST honorary member of the Lamplighters of America, Norman R. Suther- 
land (right), president of the Pacific Gas and Electric Co., lights symbolic gas 
street lamp. Shown here with Mr. Sutherland are charter officers of the 
Lamplighters, |. to r.: B. B. Howard, chairman-elect; Harry Edwards; R. E. 
MeKillican; J. H. Burson, charter chairman; G. A. Trosper. The Lamplighters, 
an organization devoted to the promotion of safer nighttime travel, was founded 
in the street lighting committee of the IES Golden Gate Section. Other local 
groups are now being formed throughout the country. 


(Continued from page 17A) 


Harlan D. Lawson will be responsible 
for the company’s 
activities in the Detroit 
Byron L, Waters 
territory, 


sales and service 


territory and 


will cover the Los 


Angeles comprising Arizona 


and part of southern California. 


Death 


A, J. Lucier, Michigan Section. 


OOKS AND 
PAMPHLETS 


Books marked * may be inspected in the 

Technical Office at Headquarters. 
Fluorescent Lighting Manual, Third 

Edition,* by Charles L. Amick, published 


by the MeGraw-Hill Book Co., Ine., 330 
W. 42nd St., New York, N. Y., 1961, 
416 pages, 244 illustrations, indexed, 


$12.50. 

This practical guide to design, installa 
lighting 
in 1942 


shortly after fluorescent lamps were intro 


tion, and repair of fluorescent 


systems, which first appeared 
duced commercially, has again been pub 
lished in a new and up-dated edition. 
Lamp data, operating principles, aux- 
iliary equipment, methods of installation, 
color information, and typical applica 
tions are described, as well as procedures 
to follow for designing general and sup 
lighting selecting 


plementary systems, 


18A 
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appropriate fluorescent-lamp luminaires 


and analyzing and correcting service 


problems. Treatment is given to the 
economies of lighting, including a com- 
parison of the cost factors of fluorescent 
and ineandescent lamps. 

In addition to providing information 
on the latest advances in wiring methods, 
materials, and control devices, this edi 
tion covers developments in high-output 
and gives 


extra-high-output lamps, and 


modern classifications of ceiling-suspen- 
sion systems, with methods of installing 
recessed equipment for each. 

The author is Director of Research and 
Development at Day-Brite Lighting, Ine., 
St. Louis, Mo. His technical background 
also includes a long association with the 
and product 


application engineering 


planning group at General Electric. 


Units of Weights and Measures 
(United States Customary and Metric) 
—Definitions and Tables of Equiva- 
National Standards 
Miscellaneous 233, 1960, 


available from Superintendent of Doeu 


lents, Bureau of 


Publication 
ments, U. S. Government Printing Office, 
Washington 25, D. C. 

This 


Miscellaneous 


20 pages, 40 cents, 
which supersedes 

214, 
1959 agreement 


publication, 
Publication was de- 
veloped as a result of a 
among directors of national standards 
laboratories in English-speaking nations 
to obtain uniformity in precise measure- 
ments involving the yard and the pound. 

Units of length, area, volume, capacity 


and mass in the United States are defined 


in conformity with the 1959 agreement 
and tables of interrelation and equiva- 
lents for these units in the metric system 
and the U. 8. 
been recalculated by automatic computer. 


eustomary system have 
Further revisions contained in the booklet 
include the deletion of the table showing 
the interrelation between bushels and 
heetoliters and the addition of a more 
complete table for equivalents of inches 


in millimeters. 


The Consulting Engineer, by C. Max 
well Stanley, published by John Wiley & 
Sons, Inc., 440 Park Ave. South, New 


York 16, N. Y. $5.95. 
The management and professional 
problems of a consulting engineering 


practice form the subject of this book, 
authored by a practicing consulting engi- 
neer who is senior partner and general 
manager of the Stanley Engineering Co. 

The consultant’s professional relation 
ships to clients, other companies and the 
public, internal organization details of 
personnel, facilities, procedures and man- 
agement are examined in detail to provide 
the reader with a practical guide for the 
of his The 


also discusses tax angles, labor benefits, 


operation business. author 
relative merits of a partnership or corpo- 


ration for the consultant’s practice, 


budget balancing and the details of 


day-to-day office operation. 


Seeing Colors,* by J. Bergmans, pub- 
lished by the Maemillan Co., 60 Fifth 
Ave., New York 11, N. Y., 1960, 80 
pages, illustrated and indexed, $3.00. 

This book is intended to give a con 
cise general treatment of color vision. 
The author hopes that grammar school 
teachers will introduce their students to 
its contents. 
this Dutch book 


include: the physical properties of light; 


Subjects covered in 


color vision; color triangles; color tem- 
One of 


the two color plates shows a comparison 


perature; and color rendition. 
of the color rendition of several differ- 


ent light sources. 


Handbook of Chemistry and Physics, 
Forty-Second Edition, Charles D. Hodg- 
Editor-in-Chief, published by The 
Rubber Publishing 2310 
Superior Ave., N.E., Cleveland, Ohio, 
1960, 3481 pp., indexed, $12.00. 

This Handbook, a 
volume reference on mathematies, physics 
and 


man, 


Chemical Co., 


well-known single 


and chemistry, has been revised 


brought up to date to include new data 
information. Where 
necessary, tables have been either entirely 


and delete obsolete 


or partially revised. 


(Continued on page 20A) 
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Litton Industries 

LOK-Electric Series 3000 

Pendant Fixtures (1500 M. A) 

Architect: A. C. Martin & Associates 
Peck 


General Contractor: C. L. 
Electrical Contractor: Newberry Electric 


PLASTIC 
PRISMATIC 
LENS PANELS 


Installed in 


A of Lob ie Cf. TRI Cc 


Pendant Fixtures (1500 M.A) 


owt 
flectrical Contractor: Carsten Electric LIGHTING SYSTEMS 
Manufactured by 


LOK-PRODUCTS CO. 
5109 San Fernando Road West 
Los Angeles 39, California 


The smooth flat surfaces and extra 

sharp edges of K-LITE® plastic pris- 

matic lens panels provides the CON- 

TROLLED lighting area specified for 

these buildings. 

In addition, the superior qualities of 

the K-LITE® series offers: CHECK YOUR CATALOG 
greater strength than lenses of con- SUPPLY AND SEND FOR 


THESE IMPORTANT 
ventional material ENGINEERING HELPS 


more rigid because of prism pattern FROM K-S-H 
over entire panel regardiess of size 


no fade-outs. The top quality of acrylic 


and ag guarantee years of Comprehensive Plastic 
Lighting catalog complete 

even ig ting. with confficien s of 
utilization, distribution 


LOOK TO K-S-H FOR NEW PRODUCTS charts, brightness data, 
Collins Radio THROUGH “PIONEERED ENGINEERING” 3 
LOK-Electric Series 2000 


Two-lamp 12” wide COMING...NEW PRISMATIC K-8 test, 


Recessed fixtures - accurate determination 
: of square footage 


Architect: A. C. Martin & Associates necessary for any 
General Contractor: Al Construction Co. lighting Job. 
Electrical Contractor: Harman Electric 


K-LITE®@ sample panels. 
See and test yourself 
the superior quality of 
K-LITE® lens panels. 


Representation: 

Atlanta, Chicago, Cleveland, 
Dayton, Detroit, Grand Rapids, 
Indianapolis, Los Angeles, 
Milwaukee, St. Lovis, 

Salem (Mass.), Son Francisco 


Export: 
Roldan Products Corp., St. Louis 


K-S-H PLASTICS, INC. 
10212 Manchester 
$t. Lovis 22, Missouri 


ba ba ba ta ba ta Lala! 
be La La ta ta tala 
be be he be. be be ba! 
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(Continued from page 18A) 


There are five indexed sections: Mathe- 
matical Tables; Properties and Physical 
Tables; 
Heat and Hygrometry, Sound, Electricity 
Quantities 
The 286 


Constants; General Chemical 


and Magnetism and Light; 


and Units and Miscellaneous. 


page portion on light includes tables on 
such topies as: source efficiency and 
brightness, spectroscopy, emission spectra 
of the elements, index of refraction, re 


flectance, transmittance and fluorescence. 


NEw MEMBERS 


At the meeting of the Board of Ex 
aminers on May 10, 1961, the following 
elected to 


transfers 


were membership. Names 


marked * are from Associate 


Member grade. 


CANADIAN REGION 


CHAPTER 

Membe 

Mitehell, ¢ 
N. 8 


Mitchell Optometrists, Truro, 


Forest Crry (Lox~pon) CHapTer 


Member 
Kirwan, L. J., ¢ 


& M Products Ltd., Toronto 


GOLDEN West CHAPTER 


No Elections 


HAMILTON ONTARIO CHAPTER 
No Elections 


MARITIME CHAPTER 
No Elections 


MONTREAL 


tesociate Members 


Boivin, Sylvania Electric (Canada) Ltd., 


Montreal, Que 


Majury, H., Southern Canada Power Co., Ltd., 
Montreal, Que 
Patterson, w. L., 
Montreal, Que 
Rang, F. W., Canadian 

Montreal, Que 


Peerless Electric Ltd., 


Design Service Co., 
NORTHUMBERLAND CHAPTER 
No Elections 
OTTAWA SECTION 
No Elections 
Quepec CHAPTER 


Member 
Dunnigan, G. G., 
Rivieres, Que 


Northern Electric Co., Trois 


Str. Maurice VALLEY CHAPTER 


No Elections 


TORONTO SEcTION 


Vembere 
Whitehead, A., Canadian Genera! Electric Co. 
Ltd., Toronto, Ont 
Albini, C., C. L. M 
‘Wright, D. C Canadian 
Co. Ltd., Toronto, Ont 
issociate Members 
Hartviksen, N. 
Toronto, Ont 
Holt, A. 8. W Midland Public Utilities Com 
mission, Midland, Ont 
Hughes, 8. D., John B 
Don Mills, Ont 


Industries, Toronto, Ont 
General Electric 


Yost-Keen & 


Associates, 


Parkin Associates Ltd 


WINNIPEG CHAPTER 


issociate Members 

Chester, C., Building Maintenance Co., 
peg, Man. 

Wicks, 8S. G.. The 

Man 


Winni 


University of Manitoba 


Winnipeg 


EAST CENTRAL REGION 
CAPITAL SEOTION 


Member 
Karpe, 8S. F., Kiluckhuhn 
Washington, D. C 


& MeDavid Co 


EASTERN PENNSYLVANIA SECTION 


Lesociate Members 

Anthony, F. L., Pennsylvania Power & Light 
Co., Allentown, Pa 

Jones, D. T., Jr., Pennsylvania Power & Light 
Co., Harrisburg, Pa 

Price, A. F., Pennsylvania Power & Light Co., 
Allentown, Pa 


Complete Tables of IES Recommended Levels 
Now Available in Handy Booklet Form 


The entire recommended levels of illumination section of the 
IES Lighting Handbook, Third Edition, is now available in a 


16-page, six- by nine-inch booklet. This publication, which lists 


all tasks 


“Recommended 


covered by 


Levels in 


Current Practice” 


IES recommendations, replaces the 1958 


which contained a 


partial listing of the post-Blackwell TES minimum illumination 


standards. 


Costs of the booklet are: 1 to 9 copies, 20 cents each; 10 to 


99 copies, 15 cents each; 100 or more copies, 10 cents each. 


Imprinting of company name and address (minimum order 500 


copies) is available at the nominal charge of $10 for four lines of 


type on 500 copies and $1.00 per hundred for additional hundreds. 
Orders for the booklet should be sent to: Publications Sales 
Office, Illuminating Engineering Society, 1860 Broadway, New 


York 23, N. Y. 
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MARYLAND SECTION 


Associate Member: 
Webb, F. R., Jr., General Electric Co., Balti- 
more, Md. 


PHILADELPHIA SECTION 


Member 
*Wivel, W. V., 
Prussia, Pa 

issociate Members 

Abruzzi, E., Abruzzi Design, Philadelphia, Pa 

Buttling, W. J.. Jr. General Electric Co., 
King of Prussia, Pa. 

Gansworth, L. B., 2137 Spruce St., Philadel- 
phia, Pa 

Schmidt, A. R. A. Ernest D’'Ambly, 
Consulting Engineer, Philadelphia, Pa. 


General Electric Co., King of 


PITTSBURGH SECTION 


Associate Member 
Oughton, W. J., 
W. Va 


Harry Ray Nay, Wheeling, 


VIRGINIA SECTION 


Associate Members 

Beveridge, D. D., Lustra Corp 
Long Island City, N. Y. 

Graves, W H Graves 
Martinsville, Va 


of America, 


Supply Co. Ine. 


GREAT LAKES REGION 
BUCKEYE CHAPTER 


issociate Members 

Ewing, R. L., Holophane Co 
Ohie 

Leesman, J. C., C. J. 
Columbus, Ohio 

Oakwood, H. V., Jr., 
Inc., Columbus, Ohio, 


, Ine., Newark, 


Leesman Sales Co., Inc., 


Graybar Electric Co., 


CENTRAL New YorK Section 


Member: 

Bonk, J. A., 
N. ¥ 

Associate Members: 

Black, G. L., New York State Electric & Gas 
Corp., Ithaca, N. Y. 

Goebert, K. E.. New York State Electric & 

Newark, N. Y. 


Corning Glass Works, Corning, 


Gas Corp., 
CLEVELAND SECTION 

Member 

*La Pelle, W. B., Sylvania Electric Products 
Inec., Cleveland, Ohio. 

Associate Members: 

Kuhn, E. W., Fostoria Corp., Fostoria, Ohio. 

Rothenberg, H. W., Timely Lighting Products 
Inc., Cleveland, Ohio 


KENTUCKIANA CHAPTER 
No Elections 
MIAMI VALLEY SECTION 


Associate Members: 

Clark, J. E., Dayton 
Dayton, Ohio 

De Brosse, C. J., 
Dayton, Ohio 

Harvey, H. D., General Electric Supply Co., 
Dayton, Ohio 

Hudson, 8. A., 
Ohio 

Knipp, F. R., 
Dayton, Ohio. 

Lagedrost, H., 
Ohio 

Larkin, R. H., M. D. 
Ohio. 


Power & Light Co.. 


Dayton Power & Light Co., 


W.-W Electric Co., Springfield, 
Dayton Power & Light Co., 


Lagedrost & Walter, Dayton, 


Larkin Co., Dayton, 


MICHIGAN SECTION 


Members: 

*Davidson, C 
Mich 

*Wolf, 8S. B., Day-Brite Lighting, Ine., Detroit, 
Mich. 

Associate Members: 

Blosser, J. A., Owen Electric Supply Co., 
Flint, Mich. 

Kirk, D., Owen Electric 
Mich. 

Lastar, K. &., 
Mich 


A., Thermotank, Inc., Detroit, 


Supply Co., Flint, 


Lastar Electric Co., Detroit, 
(Continued on page 23A) 
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SYLVANIA 
FIXTURES = 


Specify with Confidence 


SYLVANIA’S SCOTT FIXTURE 


Passes Final Exam at Lancaster High School! 


School authorities at Lancaster High School, Lancaster, 
New York, conducted a unique test recently to determine 
for themselves if Sylvania’s SCOTT Lighting Fixture per- 
formed as well as claimed. 

Three rows of conventional fixtures with normal spac- 
ing and mounting height were installed in one of the 
classrooms. Two rows of High Output SCOTT Fixtures 
were mounted in the same room. 


LOOK AT THE GRADES OF THIS LIGHTING EXAMINATION! 


Conventional 


Sylvania's 
Lighting Fixture 


SCOTT Fixture 


6 (8’ length) No. of units 9 (8’ length) 
2 No. of rows 3 

1470 watts Power consumed 1656 watts 
104,400 Total lumen output 104,400 


Averaged measured 


60 footcandles | quantity of illumi- 47 footcandles 


nation 


The lighting performance of each set of fixtures was 
then measured independently. 

The result: Two rows of SCOTT Fixtures outperformed 
three rows of conventional fixtures in every practical way. 
The SCOTT provided more overall illumination. The use 
of fewer fixtures resulted in lower initial cost, operating 
cost and maintenance cost. (See table.) 

The esthetic advantages of the SCOTT were shown in 
the same test. The majority of the room occupants defi- 
nitely preferred the lighting and appearance of the SCOTT. 

The SCOTT, with its economy, performance, attrac- 
tiveness and choice of white or eye-rest green shielding, 
has proved the ideal fixture for many schools. 

Full descriptive and technical information will gladly 
be sent on request. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC. 
One 48th Street, Wheeling, West Virginia 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 
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LIGHTING ITEMS .. . from all over 


Interesting items about light turn up 
in numerous magazines—lay and technical 
and on pages of 
A few of these have been culled 


newspapers every- 


where. 


for this column. Others, as our readers 


them from time to time, will be 


received by TE with thanks. 


spot 


Seeing Around Curves 


An ingenious way to transmit images 
around corners has been discovered, and 
a whole new American industry is being 
The trick 
snakelike ‘‘fiber optics’’ 


born, is done by means of a 
pipeline made 
up of thin glass fibers put together in 
One 
the 
Each individual fiber picks up 
dot of 
intact along 
of the 


forms an 


a slender, flexible, cablelike bundle. 
end of 
subject. 
the 
which is 
fiber. At 
the 

The principle upon which fiber optics 
old 


medium 


the pipeline is pointed at 
light 
the 
bundle, 


from subject a tiny 
transmitted 
the 


mosaic of 


other end 


dots image. 


is based is an one. Light passing 
like 
will, if it strikes the surface at a certain 
back 


does through a 


through a glass or water 


angle, bounce instead of coming 


through—as it window, 
for example. In a glass fiber, once light 
is trapped, it keeps bouncing from wall 
to wall until it comes out the other end. 
This neat laboratory trick has burgeoned 
into a thriving little industry whose fast- 
growing list of new products seems likely 
big 
Week. 


to turn it rapidly into a thriving 


business. From: U. S. Business 


Space-Test Eye 


Any system to detect clandestine atom 


bomb tests must consider tests in space. 


A nuclear burst in a vacuum does not 


form a bright fireball; it gives off very 
little 
as near as the moon, its flash might be 


visible light and even if it were 
too feeble to attract unalerted attention. 
. . « Detecting such a test is not impos- 
sible given the right instruments. 
On a roof at Los Alamos Scientifie Lab- 
oratory, six wide-angle lenses stare day 
and night at the sky. Each is linked to 
a filter that makes it blind to all light 
except a special kind that comes from 
the fluorescence of nitrogen or oxygen. 
If light of this unusual sort comes down 
from the sky, the rooftop apparatus at 
Los Alamos will ring an alarm that will 
around the world. It 


that some nation has attempted a secret 


sound will mean 


bomb test in space—and has been caught 


The U. 8. 
in 1958 taught that when a nuclear bomb 


tests above the atmosphere 
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explodes in a vacuum, about half of its 
energy goes into invisible M rays. These 
hit the atmosphere and make its oxygen 
and nitrogen fluoresce in characteristic 
wave lengths that can easily be distin 
guished from the spectrum of sunlight. 
When Los Alamos physicist Donald R. 
Westervelt learned about this, he de- 
signed a detection system based upon it. 
A few dozen of his detectors spotted 
around the earth would be an adequate 
Some of them would always 
In daylight they 
burst two 
miles farther at 
night. Cost of each station: $100,000. 

A problem still remaining is to prove 
natural will look 
test to Westervelt’s detec- 
Los Alamos has al- 


network, 
be under clear skies. 
would detect a one-megaton 


million from earth, 


that no 
like a 


tors, 


phenomenon 
space 
The model at 
ready passed one test: it is not fooled 
by lightning. Further Fair- 
banks, Alaska will see whether it cries a 


tests at 


false bomb seare when a strong aurora 


shines in the night sky. Only if it can 
distinguish a nuclear explosion from all 
natural events will the detector be ree 
ommended for international test watch- 
ing. From: 


7, 1960. 


Time Magazine, November 


Improved Sight for 
“Electronic Eyes” 


Development of a new photoemissive 
material that permits ‘‘electronic eyes’’ 
to operate at high 
announced recently by the Westinghouse 
Electronic Tube The 


for a more versatile photometer which 


temperatures was 


Division. search 
translates light into electric signals, was 
conducted by Westinghouse for the U. 8. 
Navy, 
long-range supporting research program 


Bureau of Ships, as part of the 


of the Department of Defense. Photoemis- 
sion provides the operating principle for 
many photoelectric tubes, including tele- 
vision camera tubes and light amplifiers. 

Dr. W. H. MeCurdy, manager of the 
Division’s applied research department, 
said the new photoemitter can consider 
the light- 
and 


ably improve reliability of 


sensing devices for space vehicles 
other equipment that must operate under 
high-temperature conditions. 

Chief advantage of the new photoe- 
mitter is its ability to function efficiently 
for long periods at temperatures twice 
the range of present types. In addition, 
its high sensitivity allows it to operate 
at low light Dr. MeCurdy re- 


that the material 


levels, 


ported tests on hew 


show excellent stability when operated 
as long as 140 hours at 120°C—well 
above the boiling point of water. ‘‘ Other 
photoemissive surfaces begin deteriorat- 
ing at about 60°C,’’ he said, ‘‘and they 
suffer a large loss in sensitivity after 100 
hours at the 120-degree level.’’ The new 
photoemitter uses a semi-transparent 
eombination of antimony, potassium, and 
sodium deposited as a thin semi-trans- 
parent layer on glass. Light striking 
the layer causes the material coating to 
release electrons which generate electric 


signals. From: Electrical Engineering. 


Light Helps Measure Mile 


Using reflected light rays, U. S. Coast 


Guard and Geodetic Survey scientists 
have succeeded in measuring 50-mile dis 
tances to an accuracy within the ‘‘ width 
of a toothpick’’ per mile. 

of the 


between tracking stations has been one 


Precise measurement distance 
of the major problems in testing rockets 
Without 


knowing exactly how far each tracking 


and missiles in reeent years. 


camera is from the ground zero, it is 
impossible to caleuiute, at any given mo 
ment, the missile’s position and trajee 
tory. Yet this must be known at all times 
both for safety and for development of 
of the rocket system. 

Exact 
launch-tracking 


the nine 


used at 


distances between 


cameras Cape 


Canaveral have now been worked out. 


Researchers admit that they would prob 
ably not have been so successful except 
for the flatness of the Florida 
and the area’s reasonably uniform tem- 


terrain 


peratures. They are immensely proud, 
however, that they were not only able to 
accomplish the job but also to eut Air 
Foree tolerances in half. 

The key instrument used in the ealeu- 
lations was a geodimeter—an instrument 
that can measure up to around 25 miles 
by flashing a light from the point and 
having it reflected back to a prism at 
the target point. Knowing the speed of 
light (186,000 miles per second), an op- 
erator can then figure the distance be- 
tween the points by the time it takes 
light to make a round trip between them. 

To minimize atmospheric interference 
in taking measurements, scientists mount 
ed a geodimeter on top of a mobile 90 
foot tower. A similar tower was used to 
lift the target prism above the ground 
haze. The geodimeter, developed in Swe- 
S. for experi- 
FRoM: 


den, was brought to the U. 
mentation only three years ago. 
U. S. Business Week. 
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Installations in the News... 


High-Output Lamps for Sign Spectacular 


Lighting for this 70-foot high double-faced plastic 
sign, recently erected above a Standard Oil Co. service 
station in St. Louis, is from a combination of 660 high- 
output fluorescent lamps and 96 floodlamps. Fluorescent 
lamps alone are used in the 50- by 40-foot oval portion 
of the sign with the combination applied to the torch at 
top. Lamps are powered by two-lamp, 800-ma, rapid- 
start flasher-type ballasts with 300 contact points in the 
flasher. Flasher control for the torch lighting creates a 


flickering flame effect. 


The sign, which reproduces the company’s emblem in 
red, white and blue Plexiglas, is supported by a steel 
structure. It is completely weatherproof and insectproof 
and is cooled by a thermostatically controlled ventilating 
system. Blowers in the flame section dissipate the heat 


generated by the floodlamps. 


Photo and data courtesy of Jefferson Electrie Co., 


Bellwood, Tl. 


(Continued fram page 20A) 


NORTHWESTERN OHIO SECTION 


Associate Members: 

Artopoeus, J., Artopoeus Sales Co., 
Ohio. 

Losie, M. J., Verd-A-Ray Corp., Toledo, Ohio. 


Toledo, 


Onto SECTION 
Associate Member: 
Simms, R. R., Henry Elden & Associates, 
Architects & Engineers, Charleston, W. Va. 
ROCHESTER SECTION 
No Elections 


WESTERN MICHIGAN SECTION 
No Elections 


Western New York Secrion 


Associate Members: 

Aldrich, R. P., Wide Lite Corp., Eggertsville, 

Baker, W. R., New York Telephone Co., 
Buffalo, N. Y. 


INTER-MOUNTAIN REGION 
ARIZONA SECTION 
Associate Member: 
Mauran, ©., Arizona Public Service Co., Flag- 
staff, Ariz. 
New Mexico CHAPTER 
Associate Members: 
Isbell, T., Bynum, Dinsmoor & Isbell, El Paso, 
Texas. 
Lawrence, B. W., State Electric Supply Co., 
Albuquerque, N. M. 
Rocky Mountain SEcTION 
Associate Member: 
Conrad, C. 8., P. 0. Box 6775, Denver, Colo, 
SovuTHERN COLORADO CHAPTER 
No Elections 
Utan SEcTION 
No Elections 


MIDWEST REGION 
Centrat Kansas CHAPTER 
No Elections 
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CORNHUSKER SECTION 


No Elections 


HEART OF AMERICA SECTION 


No Elections 


ILLINI CHAPTER 


Associate Members: 

Bledsoe, H. C., Bledsoe Electric, Decatur, Il. 

Boland, R. J., Boland Electric Supply Co., 
Decatur, Ill. 

Evans, K. B., Central Illinois Public Service 
Co., Mattoon, Til. 

Kepp, W. B., Central Wholesale Supply Co., 
Mattoon, 


Iowa SECTION 


No Elections 


OzaRK CHAPTER 


No Elections 


St. Lours SrecTion 


Associcte Members: 

Draper, H. J., Crest Electrical Co., St. Louis, 
Mo. 

Dygert, H. B., Jr. Horner & Shifrin, Con- 
sulting Engineers, St. Louis, Mo 

Lioyd, F. E., Champion Lamp Works, St. 
Louis, Mo. 


NORTH CENTRAL REGION 
CENTRAL ILLINOIS CHAPTER 


Associate Member: 
Daniel, H. W., Daniel 
Peoria, Il. 


Electric Co., East 


CHICAGO SEcTION 


Members: 

Cooley, W. M., Cooley & Borre, Architects & 
Engineers, Park Ridge, Ill. 

Gurnik, J. T., Sola Electric Co., Elk Grove, Ill. 

Associate Members: 

Arbuckle, R. ©., Sola Electric Co., Elk Grove, 
Ti. 

Borre, E. M., Cooley & Borre & Associates, 
Park Ridge, Ill. 


Dolphin, W. B., Gamze, Korobkin & Associates, 
Chicago, I). 
Madden, J. J., 
Chicago, Il. 
Nixon, J. H., Maron Electric Co., Chicago, Tl. 
Reid, E. 8., Contact Electric Supply, Inc., 
Tevenan, J. C., Eleetric Supply Corp., Chicago, 

Ii. 


Kelsho-Burnett Electric Co., 


INDIANA SECTION 


No Elections 


MILWAUKEE SECTION 


Member: 

*Williams, H. G., Wisconsin Electric Power 
Co., Milwaukee, Wis. 

Associate Member: 

Leuenberger, R. L., Nelson Electric Supply Co., 
Ine., Racine, Wis. 


Twin Crry SscTIon 


Associate Member: 
Hughes, L., Federal 
apolis, Minn. 


Reserve Bank, Minne- 


Twin Ports CHAPTER 


No Elections 


NORTHEASTERN REGION 
CONNEOTICUT SECTION 


No Elections 


EASTERN New York Section 


Associate Member: 
Hutchins, W. C., 
Albany, N. Y. 


Jr., General Electric Co., 


HovsaTONio CHAPTER 


Associate Members: 

Barney, J. F., General Electric Supply Co., 
Bridgeport, Conn. 

Marshall, H. E., Harvey Hubbell Inc., Bridge- 
port, Conn. 

Safford, J. W., Holmes Ave., 


Darien, Conn, 


(Continued on page 38A) 
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greatest a@vance yet 
in air-handfing troffers 


with air capacity range never before possible... 
0-200 CFM) 


1. Completely isolated 
air chamber 


2. Fiberglas insulation 
3. Insulating air space 


Fast installing swivel-bar 
hanger cuts labor time to a 

minimum. No overhead 
yokes needed. 


Exclusive new feature 
permits entry of light into air 
slots. No dark shadowed 
slots or unsightly trim. 


THOMAS INDUSTRIES INC. 


the world’s largest single source of lighting for 
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| 
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Announcing . .. another big break-through by Benjamin 
engineering and research . . . a high capacity air-handling 
troffer that isolates lighting from air flow so effectively 
that temperature variations cannot affect light output in 
any way. High lamp efficiency and color is maintained 
even under the most demanding air handling require- 
ments. And...it's all done by means of the amazing 
new TRIPLE-SHELL construction that completely sepa- 
rates air passages from troffer housing with fiberglas and 
insulating air spaces. 

*Entirely new air diffusing dampers assure super-quiet 


operation. Air capacities now range from 0 to 200 cfm 
from a single 1 x 4 or 2 x 4 foot unit. 


A new look in trim design features new shallow 4%” 
troffer housing which embodies many distinctive features 


for faster installation and easier maintenance not found 
on competitive models. TRIPLE-SHELL Lumi-Flo troffers 
are available for use with all basic ceiling systems... in 
a wide selection of louvered, glass or plastic closures. 


Benjamin, the manufacturer of over 90% of all air-handling 
troffers now in service, is continually researching new 
improvements. Its extensive research and development § 
facilities have recently been expanded to include a 
modern air test laboratory where air and lighting designs 
can be verified under actual job conditions. 


*Air diffusing dampers have been developed espe- 

* cially for Lumi-Flo by TUTTLE & BAILEY, 
foremost design engineers and manufacturers of 
air distribution equipment. 


MEDIUM... 40/120 
HIGH. . . 100/200 cfm 


Besa AMEEW DIVISION 


207 East 


commerce, industry ana home 


roadway, Louisville 2, Kentucky 


Senjemin t Lighting Division 
- 207 E. Broadway, Louisville 2, 


_ @ Please send me complete in 
on the Lumi-Flo'Trofters 


NAME 


FIRM 


ADDRESS 


CITY 
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Power company selects Abolite... 


Gets easy-on-the-eyes lighting, 
and holds the line on costs 


Engineers at this power plant wanted high bay lighting that combined 
comfort with low installation and maintenance costs. They got it by 
installing Abolite fixtures equipped with 1000 watt color-improved 
mercury lamps. 

Though these fixtures are mounted 55 feet high, they provide comfort- 
able, glareless 30 footcandle average light throughout the building. Light 
directed upward through the fixtures’ open tops washes out dark ceiling 
shadows. 35° shielding of lamp virtually eliminates glare. 


Most important, this system costs less to buy and maintain than a 
comparable fluorescent system because fewer fixtures are needed. Main- 
tenance costs are less, too, because air circulating through Abolite’s 
open-top fixtures sweeps them clean of dulling dust. 


INSTALLATION DATA For high bay lighting that combines both comport ond commemny, 
bolite HMFAU - 2400 specify Abolite fixtures. The complete line includes RLM-approv 
ae poles mere uplight Alzak aluminum and porcelain enamel fixtures for use with all kinds of 

fixtures with 1000 watt mercury and incandescent lamps. Write for more information. 


color-improved mercury 
lamps. Ceiling height 65’, 
mounting height 55’, spac- 

ing 18’ x 24’. Average main- L 
tained footcandle level: 30. 


Electrical Contractor: 


Buffalo Electric Co. 
THE JONES METAL PRODUCTS COMPANY 


West Lafayette, Ohio 
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New high-level lighting assures higher quality 
products and increases production efficiency! 


Industry has found that this high-level, high quality lighting is an 
& important factor in increasing the standards of workmanship and 
greatly reduces the rejections on final inspection of their products. 
It's common knowledge that adequate lighting also reduces strain 
and fatigue among workers and contributes greatly to safety and 
employee morale. 


These and many other features found in Paramount quality lighting 
fixtures are why they pay for themselves quickly. 


‘| e@ Lighting levels of 500 foot candles @ Separate ballast channel for 
\ readily achieved efficient lamp operation 
*, e Fully gasketed to keep out dirt and e Versatile — engineered to operate 
: dust either two or four 1500 Ma lamps 
e Easy access to lamps — hinged e@ Adaptable for use in continuous 
shield attached with spring latches rows or specific inspection locations 
e Heavy translucent acrylic shield @ Conducive to fast rearrangements 
framed in stainless steel — light, in assembly line 
unbreakable and lifts off for @ Approved by Underwriters’ 
cleaning Laboratories 


DO YOU HAVE A LIGHTING PROBLEM? Paramount engineers stand ready to 
devote their extensive background in lighting design and development to solve 
your lighting requirements. 


FOR FURTHER INFORMATION — SEE YOUR DISTRIBUTOR 
OR WRITE DIRECTLY TO — 


PARAMOUNT INDUSTRIES, 


Her 
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\ 
» 
- 


When lighting equipment includes control lenses 
molded of PLEXIGLAS® acrylic plastic, the result is 
illumination of the highest quality. This is because 
PLEXIGLAS makes possible a precisely designed op- 
tical element that directs light to the area where it 
is required and, at the same time, minimizes the 
surface brightness of the lens as seen from nor- 
mal viewing angles. 


In addition, lenses of PLEXIGLAS remain free of dis- 
coloration even after years of exposure to fluores- 
cent light. They are strong and rigid yet light in 
weight, resulting in safety overhead and ease of 
maintenance. And the crystal clarity of PLEXIGLAS 
assures full utilization of light. 


Control! tenses molded of P.iexiaitas mounted in continuous rows in library of County of Sonoma schoo! administration building, Santa Rosa, 
California. Architects: Stee! & Van Dyke, Santa Rosa 


Plexiglas...for lighting that stands out and stands up 


mT 


nny 


PIT 


Accurate prismatic structure and lasting clarity of light- 
contro! lens are made possible by Piexicias acrylic plastic. 


Full details on the use of PLEXIGLAS as a lighting 
material are contained in our 40-page technical 
bulletin “PLExIGLAs for Lighting’. We will be 
glad to send you a copy. 


ROH FF 
HAAS 


PHILADELPHIA S, PA. 


In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 


PLEXIGLAS 
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‘AEROVOX 


MULTI-SECTION 
BALLAST CAPACITORS 


Unique terminal construction is time- 
There are many reasons why Aero- proven—your assurance of a positive 
vox Multi-Section AC Ballast Capacitors seal against damaging leakage. Why 
are now being used by leading ballast take chances when experience shows 
manufacturers ... and by prominent that you can depend on Aerovox AC 
fluorescent and mercury lamp manu- Ballast Capacitors. 
facturers. Unmatched leakage protection 
+ ~ season. Check these important Double-locked seam with sealant between the cover and 
the drawn steel container offers maximum protection 
against impregnant leakage. 


Special soldered fill hole also provides solid leakage pro- 
tection where it is needed with a solder-to-steel bond. 


Aerovox Multi-Section AC Ballast Capacitors are available in a wide range 
of voltages and capacities. Call your local Aerovox representative today 
for information, or write direct. 


Capacitor catalog. 


NEW BEDFORD DIVISION NEW BEDFORD, MASS. 
Technical Leadership — Manufacturing Excellence 
29A 
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Everything in outdoor lighting 


equipment from one reliable source 


Send for the comprehensive Revere Catalog that lists hundreds 
of outdoor lighting products, applications and specifications 


appearance and peak lighting efficiency . . . structurally- 
matched for strength, balance, trouble-free installation 
and easy maintenance. Write today for your copy of this 
easy-reference catalog of outdoor lighting equipment. 


Revere’s 136-page outdoor lighting catalog shows you 
the industry’s widest range of outdoor fluorescent, in- 
candescent and mercury luminaires, as well as poles and 
accessories. Revere equipment is design-matched for best 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue «© Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Ni les 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
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NEW 


SURFACE-MOUNTING 
LIGHTING FIXTURE 


GAR-LITE 909 


The latest in lighting for lobbies, corridors, small 
offices, shops, etc., is new in size, new in style, 
and new in several important features: 


NEW SIZE. The 28” x 28” size is perfect for many 
areas where large square fixtures or long ones 
would be out of place. Takes 4 - 20 W, 24” 

lamps . . . not odd-size or circline lamps as in 
similar fixtures. 


NEW AND UNIQUE DIFFUSER. The shallow (4”), 
crisply styled diffuser ‘‘wraps around” on all 
four sides. It conceals the chassis in the normal view. 


EASY HINGING. The diffuser hinges from either 
side without latches. Cleaning and re-lamping are 
quick and easy. 


The 909 is fully described in bulletin 61-09. 
Write, wire or phone for your copy. 


DISTRIBUTED EXCLUSIVELY BY GAR-LITE DISTRIBUTORS 


GARCY LIGHTING 
Div. of Garden cy Pating & Me 
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What a beautiful difference 


P & K ALL-ALUMINUM 
LIGHTING STANDARDS 


can make in any community 


You're looking down Broadway, 
the main business street of 
Needles, California. Ordered by the 
City Council as part of a relighting 
program, the installation, made by 
the California-Pacific Utilities Co., 
consisted of twenty seven P & K 30 
foot tapered aluminum lighting 
standards. As you can see from the 


photos above, the difference is 
immediately apparent. The result 
is greater safety for the community 
at night and the beautiful modern 
appearance of the new standards 
by day. Of course, no painting ever 
required. Why not write for P & K’s 
new brochure ALS-5 for a wealth 
of helpful information in your 
street lighting plans. 


PFAFF & KENDALL 84 Foundry Street, Newark5,N. J. 
Branch Sales Office: San Jose, California 

In Canada: Powerlite Devices LTD., Toronto, Montreal, Vancouver 

Export Representative: Philips Export Co., New York, WN. Y. 
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HIGH NOON IN JUNE-— 
TO ORDER ANY TIME 


One of our valued customers is in the 
interesting business of simulating weather 
conditions. His apparatus is used widely 
by manufacturers who have to know how 
their products will stand up to the ele- 
ments, and have to know in a hurry. 

They park a product sample in the 
Weather-Ometer®* and get the results of 
a full year of natural North Temperate 
Zone weathering in a mere 300 hours on 
the average. 

The Weather-Ometer uses a violet 
carbon arc which approximates noon 
June sunlight (a light source which 
nature provides very sparingly even in 
June). Sprays of water, controlled as to 
temperature, purity, pressure, and vol- 
ume, wet the specimen to simulate true 
weathering. 

Enclosing the violet carbon arc is a 
specially designed Pyrex® brand glass 
globe. This glass filters out the short 
ultraviolet wave lengths, transmits the 
others to keep the spectrum similar to 
noon June sunlight and guard the sam- 
ple against contamination by products of 
the arc combustion. 

A dependable component in an ac- 
celerated duplication of nature at work. 
*Trademark of Atlas Electric Devices Co., 


Chicago, Ill. 
ECHOES IN THE INFRARED 
CHANGE A TRAFFIC SIGNAL 


A line of cars passes under a compact 
little unit and—presto—up ahead a 
traffic signal changes to green. 

The unit, fabricated by another in- 
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Glass for lighting 


A QUICK LOOK AT LIGHTING PROBLEMS’ SOLUTIONS USES” 


genious Corning customer,* consists of 
two devices. One emits a beam of in- 
frared down toward the pavement, via a 
special glass lens we supplied. The second 
device receives the echo as a car passes 
through the infrared beam. The beam 
bounces back up through another Corn- 
ing lens, off a silvered glass reflector 
(ours, too), and onto a cell which acti- 
vates the unit. The unit then activates 
the traffic signal or just keeps track of 
the traffic. 


If you happen to spot one of these 
devices on a drive and still have to stop 
for a red light, do not despair. That 
sparkling red roundel safeguarding traffic 
through the intersection is made by us 
along with the yellow and green ones, 
all to rigorous specifications. 

All of which goes to show that we're 
willing and able to work with you on 
optical design problems as well as glass 
design and fabrication. 

*Infrared Industries, Waltham, Mass. 


THINGS THAT GO GLOW 


IN THE (APPARENT) DARK 


Fluorescence is a happy property of 
minerals which saves mineralogists many 
long hours of testing to determine which 
is which. 


CORNING MEANS RESEARCH 
w CORNING GLASS WORKS, 61-61 Crystal Street, Corning, N.Y. 


Please send me the following: 


Information on ultraviolet-transmitting glasses 
0 Information on infrared-transmitting glasses 


ZONE 


It also is a property of many con- 
taminants from which manufacturers like 
to free their products before they are 
distributed. Sull further, pieces for in- 
spection may be dunked in fluorescent 
solution and then examined for hairline 
cracks, etc., which are undesirable. 


Fluorescence shows up to best advan- 
tage under black light—light from which 
all but the ultraviolet has been absorbed. 
Still another of our customers* makes a 
wide range of black light sources, and we 
are privileged to help him. 

We supply an ultraviolet-transmitting, 
visible-light-absorbing glass in pressed 
convex roundels and in tubular form. 
The roundels are used in mercury lamps, 
the tubes with fluorescent sources. 

Our customer uses this glass in units 
designed for bench mounting or in units 
which are handily transportable. 
Eastern Corp., Port Washington, 


OR WHAT HAVE YOU? 


Perhaps you have another fish to fry in 
light transmission or absorption. 

We've got other glasses—glasses with 
extremely good ultraviolet absorption, 
with extremely good infrared absorp- 
tion, and, in the other direction, good 
UV and IR transmission. 

What are the transmission-absorption 
factors in your lighting problem? In all 
probability, we can help. The coupon is a 
good place to start for more information. 


IN GLASS 
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GLARE-FREE GENERAL ILLUMINATION * SHIELDED READING 
LAMP * HEAT-ABSORBING, COLOR-CORRECTED EXAMINATION LAMP * 
NIGHT LIGHT * TAKES VARIOUS AUDIO-VISUAL NURSE 

CALL SYSTEMS * OXYGEN AND VACUUM OUTLETS © TELEPHONE, 
TELEVISION, RADIO AND CONVENIENCE OUTLETS * 
INTRA-VENOUS APPARATUS SUPPORT 


EXAMINATION LAMP, integral READING LAMP shielded for 


with Centron-10, is most minimum disturbance to other 
convenient. patients. 


CENTRON.-10 brings functional beauty and patient service integration 
to the hospital bedroom which is particularly appealing to architects, 


consultants and administrators. The system provides lighting for every [A Il 

seeing task. Softly diffused indirect lighting is pleasant and glare-free. - 

The reading and examination lamps swivel on extendable arms for easy 

positioning. Centron-10 is adaptable to various nurse-call and 
oxygen /vacuum systems. It can be installed on any type of wall in new 
construction or in remodeled interiors. Compact styling and rounded OLD WAY—Up to 11 separately CENTRON-10 WAY—Alll service 
. 2 . installed outlets clutter each lines consolidated and con- 
contours help reduce housekeeping costs. cide of the wall fer dean 


THERE IS NO OTHER SYSTEM LIKE IT! 


‘SUNBEAM LIGHTING COMPANY 
East 14th Place, Los Angeles 21, vamornia 
— Street, Gary, 
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MONTHS MORE 
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CERTIFIED 


fixture ballasts 
wear this 
emblem! 


ne It isn’t magic . . . it is just that CBM specs assure ballast performance “‘tailored to the tube’’ 

by tests regularly, at E.T.L. ... performance that’s checked by ETL test. Hence Certified CBM Ballasts can add up to 
2500 hours more lamp life (equal to 12 months service in one-shift operation). Other practical 
benefits that grow out of CBM specifications include high light output, positive starting, 
power factor correction and longer ballast life. And you get UL listing, too! It pays to insist on 
Certified CBM Ballasts when you specify or install fluorescent fixtures. Want to keep up on 
ballast developments? Ask us to send you CBM NEWS. 


CERTIFIED BALLAST MANUFACTURERS, 2116 Keith Building, Cleveland 15, Ohio. 
Participation in CBM is open to any manufacturer who wishes te qualify. 
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DELIGh 
IN LIGHT 


The lightness and brightness of Libbey- 
Owens-Ford’s magnificent new Toledo 
office structure is materially enhanced 
through the use of Hexcel Honeylite®. 
This aluminum honeycomb luminous 
ceiling system achieves shadow-free, 
maximum utilization of fluorescent 
lighting, yet effectively conceals all elec- 
trical and mechanical systems. Even air 
conditioning is installed above the Hon- 
eylite panels. All fifteen floors of this 
installation feature Honeylite ceilings, 
representing over 120,000 sq. ft. of this 
totally proven light diffusing system. 
7 5 Owner: Libbey-Owens-Ford, Toledo. 

Fi Architects: Skidmore, Owings & Merrill. 
Executive Offices: Dept. H-6, 2332 Fourth St., Berkeley 10, Calif. General Contractor: George P. Fuller 
Plants: Berkeley, Ocklond, El Segundo, Colif., Havre de Groce, Md. Company, Electrical Contractor: Rogers 
Sales Offices: Inglewood, Calif; Fort Worth, Texas; Chicago, Ill.; Electric, Toledo. For complete Technical 


New York, N.Y.; Havre de Grace, Md. b 
Available in Coneda through Curtis Lighting, Ltd., Toronto, Ontario Data, send to your nearest Hexcel office. 
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FLOODLIGHT 


Designed to maintain operating position and ther- 
mal level essential for proper self-cleaning of iodine-cycle 
lamps, QUARTZ-beam QFL-i5 projects per-unit-area maxi- 
mum of lamp’s 33,000 lumen output. Provides constant 
unfading output of clean, white light, with candlepowers 
up to 200,000, and an average lamp life of 2,000 hours. 


Three beam spreads available, with minimum ver- 
tical angle as narrow as 13°. Reflector is one piece die- 
formed, polished or etched. Cast aluminum door and 
housing sealed by silicone rubber gasket. Heat and impact 
resisting lens. Door locks tightly and releases quickly by 
means of 4 wing-nut clamps. 

External raintight fuseholder (with fuse). Aiming 
and leveling device, exterior focusing screws included. 
Trunnion or slip fitter mounting. Hood, louvers and special 
mounting bases available. Get further information from 
your Crouse-Hinds distributor. 


CROUSE/HINDS 


CROUSE 
a 
a 
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\S 
Torente, On ‘de CV. Mexico City, OF, Peterce, See Pavio, Brasil 
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* Camioc’s New 
Quick-Mount 
Push-Button 
Fastener 


and operate 


Single hole mounting 
> No riveting 

» No special tooling 

Low cost 


Another example of Camloc’s science of 
FASTEN/ATION ...a totally new kind of 
push-button fastener that’s as easy to 
install as it is to operate. Single hole 
mounting cuts installation costs. No rivet 
holes, no riveting, no expensive special 
tooling for rapid production line 
installation. Camloc has FASTEN/EERED 
new PBF fasteners with a unique, positive 
locking action for foolproof operation. One 
push releases. One push locks. Grip 
increments of .060 minimize tolerance 
build-up. If you have a special problem 
requiring quick-release fasteners, Camloc 
can provide FASTEN/ATING custom 
variations to meet your needs. 


Specialists in 
Fasteners for Industry 


Camloc Fastener Corporation 133 Spring Valley Rd., Paramus, N. J. 
West Coast Office: 5455 Wiishire Bivd., Los Angeles, California 
Southwest Office: 2509 W. Berry St., Fort Worth, Texas 


(Continued from page 23A) 


Werme, R., The Norwalk Electric Co., So. 
Norwalk, Conn. 


New ENGLAND Section 


Member: 

*Kelley, E. F., Champion Lamp Co., Lynn, 
Mass. 

Associate Member: 

Leo, A. R., Special Products Co., Fall River, 
Mass. 


New Jersey Secrion 


Member: 
Nathanson, M., Universal Manufactaring Corp., 
Paterson, N. J 


Associate Member: 
Halpin, J. K., Westinghouse Electric Corp., 
Newark, N. J, 
New York SEecTion 


Associate Members 

Coleman, R. J., Consolidated Edison, Mount 
Vernon, 

Glass, J.. Faym Products, Brooklyn, N. Y. 

Gruber, C. 8., Everglow Lighting Fixture Co., 
Inc., Huntington Station, N. Y. 

Moran, V. J., De Poy Electric Co., Ine., 
Great Neck, N. Y. 

YANKEE SEcTION 


Member: 

Kiley, B. C.. USAP-Headquarters, 8th Air 
Foree (SAC), Westover Air Force Base, 
Mass. 


PACIFIC NORTHWEST REGION 
BritisH CotumBIA 


Associate Members: 

Challenger, G. W., B. C. Electric Co., Abbots- 
ford, B. C. 

Dyck, R. C.. C L M Industries, Vancouver, 
B. ©. 


CHINOOK CHAPTER 
No Elections 
EDMONTON SECTION 
No Elections 
INLAND EMPIRe CHAPTER 


Associate Member : 
Wood, A. L., Washington State University, 
Pullman, Wash. 


SrcTion 


Associate Member : 
Bjur, R. D., Stubbs Electric Co., Portland, 
Ore. 


Sounp Section 


Members: 

Anderson, T. R., U. 8S. Army Corps of Engi- 
neers, Alaska Division, Seattle, Wash. 

Rafn, J. S.. U. 8. Army Corps of Engineers, 
Alaska Division, Seattle, Wash. 

Van Ness, E. E.. Thomas E. Sparling & Asso- 
ciates, Seattle, Wash. 

*Olson, D. A., D. A. Olson Co., Seattle, Wash. 


Associate Members: 

Van Gilder, D. F., Puget Sound Power & 
Light, Bremerton, Wash. 

Dutcher, C. J., D. A. Olson Co., Seattle, Wash. 


Vancouver Istanp CHAPTER 


No Elections 


SOUTH CENTRAL REGION 
ALABAMA SECTION 
No Elections 
ARKANSAS CHAPTER 
No Elections 
GuiF Coast CHAPTER 
No Elections 
(Continued on page 40A) 
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Fluorescents, all burn brightest when 
they're new. But after the first hundred 
hours—that’s when the difference begins 
to tell. The inside difference! 

Here, in test after test, Sylvania gives 
you a distinct advantage: an 8% div- 
idend in clean, steady, brighter light. 
A longer-lasting brighter light — at no 
extra cost. 


It’s due to a new “stabilized” long-lasting phosphor 
developed by Sylvania engineers. And an exclusive “homo- 
genizing” process that blends the phosphor particles evenly 


for uniform brightness. 


No wonder Sylvania can promise lower TCL (Total Cost of 
Lighting—which means cost of lamps plus power plus mainte- 


They all 
look bright 
when you 


but... 


SVAVAMIA TOP RATED 


Svivanna 


| 


j 
! 


for full refund of purchase price.” 

For longer-lasting brighter light, call your 
Sylvania representative. Or write: Lighting 
Division, Sylvania Electric Products Inc., Dept. 
61, 60 Boston St., Salem, Mass. In Canada: 
Sylvania Electric (Canada) Ltd., Montreal. 


nance) with this exclusive money-back 
guarantee: “If at any time a Sylvania 
Fluorescent Lamp fails in your opinion 
to provide better performance than any 
other brand fluorescent lamps, on the 
basis of uniformity of performance, 
uniformity of appearance, maintained 
brightness and life, it may 
be returned to the supplier 


SYLVANTA 


SUBSIDIARY OF 


GENERAL TELEPHONE 
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USE 


Quality Features 


Use as is or paint over. 


Design Your Line 


With Gimbals in Mind | 
ATI GIMBAL RINGS* 


for More Sales Appeal 
Versatility And Adaptability | 


Long Life Construction 
*Cadmium plate, brushed chrome effect. 


Write or call for details 


ATI ALEXANDER-TAGG INDUSTRIES, INC. 


GIMBAL RING for 830, |) 
R40 and PAR 38screw- 


TIVOLI RESTAURANT, 
TOLEDO, OHIO 


HATBORO, PENNSYLVANIA 
OSberne 5-72 


00 


COMMERCIAL LIGHTING 


for: 


Motels Hospitals | 


e Banks ¢ Libraries Special offer, one 


the name of your nearest representative, Order from: 


formerly The Novelty Lighting Corporation 


2490 EAST 22nd STREET—CLEVELAND 15, OHIO 
DESIGNERS MANUFACTURERS —________- SINCE 1905 


1860 Broadway 


with applied elegance... LES. LIGHTING HANDBOOK 
Third Edition 
e Restaurants e Hotels No matter whet edition of this “bible” of lighting 


you may have on your desk, it’s out of date. 


di That is, if it isn’t the Third Edition (with the big 
Building Foy ers Stores 3 on the backbone) published in 1959. 


Field Lighting Experts throughout the members’ name, still applies. Otherwise $10. 
United States ready to serve you. Write for Bring your information up to the minute. 


Publications Office 


ILLUMINATING ENGINEERING SOCIETY 


copy at $7.50, registered in I.E.S. 


New York 23, N. Y. 


Continued from page 38A) Dale, R.. T. D. MeGlure, Jr. Co., Atlanta, Ga 
Mip-Soutn CHAPTER PALMETTO SEOTION 
Members: No Elections 
Lefier, J. F.. James F. Lefler Co., Memphis, 
Tenn 3 SOUTHEAST FLORIDA SECTION 
*Patterson, G., Factory Sales Agency, Mem 
phis, Tenn, No Elections 
MISSISSIPPI CHAPTER Suwannee River CHarrer 
No Elections Member 


Dandelake, J.. Miller Electric Co. of Florida 
Jacksonville, Fla 


New ORLEANS SecTion 


issociate Member: 
Everard, A. Jr, EBCO Sales Co., New Tar Heet Section 
Orleans, La 


Associate Members 


‘ TeENNESSKE VALLEY SroTrion Phillips, W. C., Mill-Power Supply Co., Char 
lotte, N. 
Preston, A. 8 Union Carbide Nuclear Co., I — T. B., Duro Test Corp., North Bergen, 


Oak Ridge, Tenn 


Pool, G. W., Thomas Industries Inc., Char 
lotte, N. C 


SOUTHEASTERN REGION Thomas, E. P T. C. Cooke, Consulting Engi 


neer, Durham, N. ¢ 


CRNTRAL FLORIDA CHAPTER 


No Elections SOUTH PACIFIC COAST REGION 
4 CoasTaL Empire CHAPTER ARROWHEAD CHAPTER 
No Elections No Elections 
FLORIDA SECTION DIABLO SECTION 
Associate Member Member 
vest J Florida Power Corp., Tarpon Gums, J. &., Pacific Ges & Electric 
prings, Fle Concord, Calif 


Associate Members 
Borden, W. A., W. A. Borden Co., Berkeley, 


GRORGIA SEOTION 


Member: Calif 
Daniels, J. F.. Blakely-Daniels & Associates Brewer, R. W., Grand Auto Stores, Oakland, 
Atlanta, Ga. Calif 
Associate Members: Laing, J. D.. Pluoresco, Hayward, Calif. 
Brisendine, D. E., Cain Lighting & Supplies, Parker, J. B.. Westinghouse Electric Corp., 
é Inc., Atlanta, Ga. San Lorenzo, Calif. 
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Barnum, L. E., General Electric Co., Oakland, 
Calif 


GOLDEN GATE SECTION 


Associate Members 

Belden, J. L., Dan Vandament & Associates, 
San Francisco, Calif 

Casella A. J.. Jr. Casella Lighting Co 
San Franciseo, Calif. 

Motuer Lope Sectrion 

Member 

Burke, G. W., dr. State of California, 
Division of Architecture, Sacramento, Calif. 


Issociate Member 
Helms, J. F., 4508 Andover Court, Sacramento, 


Calif 
Sax Direco Srerion 
Member 


Thyberg, B. A. Consulting Engineers, Inc., 

San Diego, Calif 
San Jose CHAPTER 

Member: 

*Levin, R. E.. San Jose State College, San 
Jose, Calif 

Student Member: 

Paeati, G.. Stanford University, Stanford, 
Calif 


SOUTHERN CALIFORNIA SECTION 


Associate Members: 

Dickinson, R. E., Albert C. Martin & Associ- 
ates, Los Angeles, Calif 

Smith, H., Jr.. Plastic Specialties Inc., Los 
Angeles, Calif. 


YOSEMITE CHAPTER 


Associate Member: 
Griffith, E. J., Pacific Gas & Electric Co., 
Fresne, Calif. 


(Continued on page 42A) 
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styling, quick installation, 
“easy maintenance, long, trouble-free life — the traditional advantages Frink has always built into 
its Custom line, are the criteria of this new Standard line. @ Tastefully designed, precision engineered 
_ and quality constructed in the four basic types fundamental to most architectural requirements. & 
Included are square and round frames, eyeball and low-brightess aperture types in 75 to 300 watt 
sizes.and many ‘types of shielding — dished opal, Fresnel lens, Alba-lite 55, louvers, and apertures” 
: of various sizes. Choice of prewired or unwired units. @ These customized ae a 
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as 
_Ask your. Westinghouse Sales Representative for Westinghouse by FRINK Catalog FR: 
‘Ash your Westinghouse sentative for Westinghouse by F ak 
write directly to: THE FRINK CORPORATION~211 63rd Street. Brooklyn 20, N.Y. 


(Continued from page 40A) 


SOUTHWESTERN REGION 


ALAMO SECTION 
Member: 


Silber, P. G., Jr., Silber & Wallis, Consulting 
Engineers, Inc, San Antonio, Texas. 
Associate Member: 


Kupcho, J. G., Kup-Electrie Co., San Antonio, 


— 


ARK-LA-TeEX CHAPTER 


| No Elections 


CENTRAL OKLAHOMA CHAPTER 


Associate Members: 
Comer, J. E., Comer Sales Co., Oklahoma City, 
| Okla. 
Gallien, H., IIT, General Electric Co., Okla- 
homa City, Okla. 
| Lloyd, T. E., Almond & Lioyd Electric Co., 
Oklahoma City, Okla. 
Quade, W. S., Pyramid Supply Co., Oklahoma 
DUST-TIGHT City, Okla. 
for Class 2, Groups F, G i 
locetions, Seoled tight, burns cool. CoasTaAL BEND CHAPTER 


No Elections 


Norta Texas SecTion 


No Elections 


Om CAPITAL SECTION 


Associate Members: 
Hamilton, M. E., Edwin F. Guth Co., St. Louis, 
Mo. 
Lawless, D. J.. Harvey Hubbell, Tulsa, Okla. 
SEALED | 
BEAM LIGHT : PANHANDLE CHAPTER 
Single of cluster styles, adjust: 
able mountings. PAR-38 and 
R-40 fomp styles. 
PAR.64 sealed beom lomps San Jactnro CHAPTER 
| Member: 
| Weeks, J. D., Bernard Johnson & Associates, 
Consulting Engineers, Houston, Texas. 


No Elections 


Associate Members: 

Barras, P. H., Jr., Barras Electric Co., Lake 
Charles, La 

Beach, T. F., Gulf Coast Electric Co., Inc., 
Houston, Texas. 

Gladys, E. R., Continental Oil Co., Houston, 
Texas. 


Sourn PLAIns CHAPTER 


Possageways, 

NON-REGION 


MEXICO UHAPTER 


No Elections 


Non -SEcTION 


Associate Members: 
| Corbella, J. C., Luis M,. Campos. 1472, Buenos 
Aires, Argentina. 
Valdez, J. F., Piazza Y Valdez Ingenieros 
8. A., Lima, Peru. 


Complete safety is skillfully engineered into these fixtures, 
and durability, too. Because they’re cast from aluminum, 
they never rust, dissipate heat faster than other metals, 
will not spark. Efficient design; most fixtures have 
interchangeable parts. Sold through wholesalers from coast 
to coast and in Canada. Warehouse stocks in 18 cities. 

UL & CSA approved 


Write for Killark 
Lighting Catalogue 


ELecrTrRiIc 
MANUFACTURING COMPANY 
Vandeventer and Easton Aves. St. Lovis 13, Mo. 


In Canada: Killark Electric of Canada, Ltd, 421 Islington Ave. South, Toronto 18, Ont. 
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KILLARK LIGHTING FOR HAZARDOUS 
ne” 
For Class |, Groups C and 0, 
For service 
tte. Basic islond light, 
sealed beom spot lights. | { 
TERNS 
NGLER 
4 


The 
STRATA 


maintenance 
costs 


come 
down 
by with 
SECHRIST 
the 
| 
MODULAR lights ! 
ii! 
SQUARES and 
@ 
RECTANGLES = with SEFVISATE eng neered 
lighting systems by Thampson 
x 
In congested areas, lighting 
fixtures can be automatically r% 
2x4 disconnected and serviced on the 
ground. There’s no need to 
invest in special equipment to 
2x2 reach up to the lights. Simply 
specify Thompson Servisafe poles 
... the perfect solution to safe pore Gr 
3x3 and rapid lighting maintenance mm 
at the lowest possible cost. 
THE THOMPSON ELECTRIC COMPANY 
P. O. Box 873-K 
4x4 Cleveland 22, Ohio 
4 
: 8 TYPES Of LIGHT 2 
1 CONTROL DEVICES 
SHALLOW 3)” DEPTH = 


Denver 16, Colorado 
Leaders in Lighting . . . Since 1888 | [ 
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See Your Sechrist Representative or Write Us 
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ELECTRICAL ENGINEERS! 


Specify PROTECTORS 


on all Fluorescent 


Ballasts ... protect 
yourself to 


( 


Characteristic curves for unprotected ballast: 
Unprotected Ballasts 
Protector Tripping Temp. 


Normal Bailast Temp. A. 
Ir Protector Reset Temp. 


PROTECTOR CYCLING RANGE 


. ballast failure, usually end of ballast life 
. lamp rectification 

. poor heat dissipation or installation error 
. one lamp out, some ballasts 


A 
8 
c 


In the installation and operation of fluorescent fixtures (see chart) you can 
protect your own reputation and give your client important extra benefits at low, 
low cost .. . simply SPECIFY BALLASTS WITH KLIXON PROTECTORS! 


KLix0N” PROTECTORS ASSURE... 


@ Ballasts and fixtures that operate within U/L temperature limits .. . 
protection against overtemperature, overcurrent, or both. 

@ Cool running installations . . . rapid response against overheat allows correction 
while contractor is still on job. 

@ Maximum ballast life . . . externa! faults can not cause dan is overheating. 
When corrected, ballast operates normally again. An internal fault signals need 
for ballast replacement . . . with protector keeping temperature at a safe level 
until this is convenient. 

@ No dripping compound, fires or violent failures at end of ballast life. 

These KLIXON benefits are not attainable with fuse protection. Ballasts under some fault 

conditions draw less than full rated current, still deliver light, but may have a case tempera- 

ture twice the allowable U/L limit for normal operation. Thus BALLAST OVERHEAT 

PROTECTION is a TEMPERATURE, not a CURRENT problem. 

Ballasts equipped with KLIXON Protectors can be supplied to your fixture manufacturer by 

all six leading makers of ballasts. Simply use specifications shown here. Write for full 

engineering details 


positive 


TECTOR (actual size) 


USE THIS KLIXON PROTECTION SPECIFICATION 


to reach 105°C minimum under normal condi- 


Ballast shall be thermally protected against 
tions in a 40°C ambient without opening the 


overheating by a built-in automatic reset over- 


heat protector sensitive to both winding tem- cireuit to the primary windin and after 
peratures and current which will prevent opening shall not reclose above 85°C. ag 
winding temperatures from exceeding 120°C must be so designed that ballast coil tem 

with the exception that the peak temperatures tures shall not exceed the U/L limit of (i 


in the first few cycles may exceed this. The 
protector must allow the winding temperatures 


METALS & CONTROLS INC. 


5406 FOREST STREET + ATTLEBORO, MASS. 
A CORPORATE DitiviStOn 


TEXAS INSTRUMENTS 


INCORPORATED 


in a 40°C ambient 


weather-proot 
everlasting 
protected 
lighting 


4). 


lines 
| by mc Phiiben 


Exterior and interior ceiling surface 
under 


Compe dat 


mc Philben 


LIGHTING 
129 Willoughby Ave . Brooklyn 37_N ¥ 
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TIME IN HOURS 
| QUES, in SHOWER ROOMS. CORRI ca 
ROOMS, LOBBIES, SHOPPING CEN. 

‘ TERS. Absolute security application in te 
PSYCHIATRIC HOSPITALS. PRISON a 
7.82 and 84 lines feature: 
® ALL CAST ALUMINUM. sturdy, 2 Jat 
construction in both guarded 
non -units with integral apes 
|  *mcPhilben’s EVERLASTING ANO- 
=DIZED satin aluminum finish. for per- 
® CHOICE of diffusers: Holophane na 
| oe Hercule for high security appli- 
| | 
= 
44A 
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200 FC — Brightness Ratio 2 


CIRCLGRID 
Light Diffuser 


An effective design 
tool for the architect 


Circlgrid Light Diffusers offer flexibility 
Licencees in design—by size—by translucencies—by 
ee color—and with or without perforations. 


long tslend City, New York You'll find Circlgrids extremely rigid yet 


Twomas INDUSTRIES weighing only 3% oz. per square foot. Circl- 


ag grids, with 500 openings per square foot, 
Spokane, Wosh circulate cooling air, reduce dust settling 
CUTUA-LE CO. 44%, appreciably trap sound in the plenum, 


onshohocten, Pe. 
vemne rovers mee. and, most important, are approved for in- 
LITECRAFT MFG. CORP. stallation under sprinklers. 
oe. Whatever luminous ceiling pattern you 
pease plan, you can be sure that Circlgrid will 
| give up to 25% more comfort light than 
other louvers. 

THERMOTANK, INC. 


Write for sample 


and illumination 


TROPICAL LIGHTING, INC. , test data. 
Cerolina, Puerto Rico 
UNITED LIGHTING & CEILING CO. 


Box 655, Erie, Pa. 
JOHN C. VIRDEN CO. 
Clevelond, Ohio } 


LIGHTING DYNAMICS, INC r Vv a CS 


Delies, Texas + City of Celi. 
p s|t|ijc|s| 
Division—The Wilson Research Corp. 


45A 


wt 
2A Unique Circlgrid pattern 
ack Cover louvers at: - 
36A | ROCHESTER, NEW YORK 
| 
194 
43A 
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EMPLOYMENT 
OPPORTUNITIES 


Manufacturer since 1895 desires lighting sales 
engineers with following among Architects, 
Engineers, Distributors, ete. Engineered line 
of Commercial Fluorescent and Incandescent 
lighting fixtures. 78-page hard-back catalog. 
Corning and Holophane diffusers. Many terri 
tories open. Forward complete resume. State 
lines carried. The Kayline Co., 1241 E. 45th 
St.. Cleveland 14, Ohio 


LIGHTING SALES 
REPRESENTATIVES WANTED 


For quality line of architectural cold cathode 
lighting for coves; luminous /louverall ceilings 
and walls and custom lighting. Knowledge and 
experience in lighting sales engineering type 
of contacts with architects, engineers, lighting 
consultants and electrical contractors is a 
prime requisite. All territories open except 
greater New York City, Washington, D. C., and 
Conn, areas. State territories covered and lines 
arried. Address Box 490, Publications Office, 
Ituminating Engineering Society, 1860 Broad. 
way, New York 23, N ; 


POSITION WANTED 


Engineer with five years’ experience in applica- 
tion of street, flood, and commercial-industrial 
lighting equipment desires permanent position. 
Address Box 491, Publications Office, Ilumin- 
nating Engineering Society, 1860 Broadway, 
New York 23, N. Y. 


WANTED—ENGINEER 


Good opportunity with well-known Illhuminat- 
ing Glassware Manufacturer for an Engineer 
with a scientific background that includes 
knowledge of Optics and their yo to 
lighting design. Address Box 492, Publications 
Office, Illuminating WA Society, 1860 
Broadway, New York 23, N. Y. 


SALZES AGENTS WANTED 


Sylvania Lighting Products—Fixtures is seek- 
ing established sales agencies to represent them 
in Northern and Southern California. Only 
applicants with a proven sales record and a 
strong background in lighting fixture specifica- 
tions will be considered. Contact Department 
MPD, Sylvania Lighting Products, 48th Street, 
Wheeling, W. Va. 


MORE BEAUTY IN OUTDOOR LIGHTING 


A Open up new decorative possibilities outdoors, indoors with these con- | Many territories open. Specification grade on- 

log, i d ‘ comple back-u 
temporary definite-purpose fixtures from Stonco. All precision die-cast gg — BR 


REPRESENTATIVES WANTED 


aluminum or solid cast bronze. All engineered to keep their good looks ~ 


gineering Society, 1860 Broadway, New York 


through daily punishing wear and tear in exposed locations. Write for 23, N. ¥. 
specification catalog S-61. Stonco Electric Products Co., 333 Monroe 
Ave., Kenilworth, N.J. 


NATIONAL REPRESENTATION 


Stage lighting and dimmer board manufacturer 

seeks national representation. Catalog and en- 

; gineering services provided. Complete line with 
depth, including electronic dimmers. Write list- 

ing other lines to Box 484, Publications Office, 

* CLUSTER LIGHTS Illuminating 3 Society, 1860 Broad- 


* POWER-BSEAMS way, New York 23, N 
* VAPORTIGHT + MERCURY VAPOR 
* BOXES end FITTINGS + EMERGENCY PORTABLES 
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the latest in store design needs 
the latest in store lighting... 


300 
FOOTCANDLE 
and 


Allen Grossman 
New York, N.Y 


ARCHITECT 


DESIGNERS: C. E. Swonson and Associctes 
Chicago, II! 


One of the first 300 Footcandle installations in the country of 
American's recently-introduced 55° Louvers was in MADIGAN’S 


smart, new suburban store in Melrose Park, Il]. Maximum store 


illumination—softly diffused to flatter merchandise, customers, and 


store decor—was the aim of Madigan’s management. The result 


was perfect store lighting. ee 


Only American's exclusive 55° deep-cell styrene louvers could fe 
achieve such glare-free brightness while utilizing the full ad- | 
vantage of high-level, 300 candlepower illumination. They may be 
cut, grooved or sized to meet any requirement and... the cost is 


low. Specify modern, sturdy 55° Louvers by American. 


Available in translucent white and a variety of colors, for use in individual 
x V4” high. 


fixtures, modular units and large areas. Cell size: %,"" x 


Exclusive process by American Louver Company 


E $s ore ilable in your crea to help iss 
" solve your lighting problems. Or . . . write direct U.S.A, Patent Nos. 2,566,817, 2,607,455 ; 
éa¥ to us for expert, free consultotion and advice. Canadian Patent Nos. 484,346, 497,047 


american louver company 


ett 

AG >. 
—_ 
: 


UTH saves 50% 
Troffer installation 


NEW SHALLOW 
MODELS WITH 
CBM/ETL BALLASTS, 
SEPARATELY FUSED 


New Guth Troffers feature Swing Mounting Brackets to simplify installa- 
tion...plus a complete variety to fit most every specification requirement! 
New 434” shallow models come in 2’ and 4’ widths. Other units in 6” 
and 12” widths... 2’, 4’ and 8’ lengths. Almost any bottom you can 
name — including GrateLite Louver Diffuser"* and Prismoid GrateLite'. 
Adaptable to nearly every type of ceiling suspension system. 

*These savings do not include wiring and final connections and are based on instalia- 


tion in a plaster or concealed suspension system. 


ASK FOR GUTH SMB TROFFER BULLETINS! 


Swing Mounting Bracket is preset for 
height of ceiling support members by 
adjusting single screw. 


Release SMB by tripping clip from 
inside troffer. It's ready to hook over 
support. 


Adjust screw to draw up troffer trim 
flush with ceiling. The job is done! 


mounting 
brackets 


since 1902 


THE EDWIN F. GUTH CO. 2615 wasHincTon - 80x 7079. st. Louls 77.mM0. 


**@vu rar no. 2.768.001 CAN. PAT. NO. 530.248 rat. no. 2 004.679 
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